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Table I-1, Relationship of Proposed Project to Relevant Federal and Territorial Statutes.

Statute Responsible Compliance (X) under Alternatives
Agency
No Action Terrestriatl Ocean Alternatives
Alternative Alternative Preferred Deeper
Yater
federal:
Marine Protection, EPA
Research, and DOC (NOAA) NA X
Sanctuaries Act
Kationa} Environmental EPA X
Policy Act
Federsl Water Pollution EPA X
Control Act
Clean Air Act EPA X
Fish and Wildlife  DOC (NOAA, NKFS);
Coordination Act DOL (F¥S) X
Harine Mamma} DOC (NOAA, NMFS): HA X
Protection Act 0O (F¥S)
Coastal Zane DOC (HOAA)
Kanagement Act OCINM NA
Endangered DOl (FwS};
Species Act DOC (NOAA, NMFS) X
Hational Historic  Federal, Territory
Preservation Act (State) Agencies X
Territorial {State)
American_Samoa
Government (ASG)
Water Quality ASG
Standards NA
Environmental ASG
Quality Commission NA
Coastal Zons ASG
NA

Hanagement Program

NA = not applicable
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which are consistent with those of the London Dumping Convention have been
incorporated into permits issued under the Marine Protection, Research and
Sanctuaries Act (MPRSA), making the permits automatically 1in compliance
with the London Dumping Convention.

I.E.2. U.S. FEDERAL LAWS AND REGULATIONS

I.E.2.a. The Marine Protection, Research_and Sanctuaries Act (MPRSA)
of 1972, PL 92-532, as_amended (33 U.S.C. 1401, et seq.).

Title I of MPRSA regulates the transport and disposal of materials
in the oceans, originally prohibiting discharge of radiocactive wastes and
certain toxic materials. As amended by PL §3-254 (1974), dumping of any
material is prohibited except under permit. MPRSA specifies criteria
under which any materials may be discharged. The act also addresses the
mandate for conducting research needed for protection of marine resources
(Title 2).

Under Title 1, Sections 101(b) and 102(a), the EPA is empowered to
issue ocean dumping permits for waste, other than dredged material, after
consideration of the need, the effects on human health and welfare, the
effects on living resources and ecosystems, the persistence of the
material in the environment, effects on alternative uses of the ocean, and
appropriate locations and land-based alternatives.

Several sections of the Act are relevant to the American Samoa
canners. Section 101(a) provides that no wastes except those authorized
by permit shall be transported from any location inside or outside the
United States for the purpose of dumping in ocean waters, including the
territorial sea or the zone contiguous to the territorial seaextending 12
n mi seaward.

Section 101(b) provides that, after December 31, 1981, the EPA

Administrator may issue permits under Title 1 for dumping industrial



waste into ocean waters 1if dumping is necessary to conduct research tc
determine whether dumping will have minimal adverse impacts on human
health, welfare and amenities, on the marine environment ecosystems, or
on economic potential.

Section 102(a) states that the Administrator may issue permits,
except for dredged material, after notice and opportunity for public
hearings, to transport wastes for the purpose of ocean dumping such that
dumping will not degrade or endanger the items listed in Section 101.(b).
A number of criteria for consideration are listed in the section,
including health effects on humans and ecosystems, persistence or
concentration of the wastes in the environment, and the existence of
alternatives, all of the listed criteria are discussed in this DEIS.

Under Section 102(b), various categories of permits may be estab-
lished.

Under Section 102(c), the Administrator may designate sites and/or
times for dumping.

Section 102(d) stipulates that no permit is required under Title 1,
for transportation or dumping of fish wastes, except when deposited in
harbors or other protected waters, or where the Administrator finds that
health, environment or ecological systems would be endangered at a
specific location.

Section 104(a) specifies that the permits issued must include the
type of material to be dumped, the amount, the location of dumping, the
length of the permit with an expiration date and any special provisions.
Section 104(b) provides for assessing fees for permits, and for reporting
requirements.

Section 104(c) allows the Administrator to issue a general permit



for dumping of a specific kind or class of materials, rather than site-
specific permits, provided that the materials have been determined to
have minimal adverse environmental impact.

Section 105 provides for civil penalties of not more than $50,000
for each violation of any provisions of Title t, after notice and
opportunity for a hearing and a schedule of actions is delineated.

Section 106(a) prohibits the issuance of permits or other authoriza-
tions for dumping by other agencies.

Section 106(c) requires that permits not interfere with navigation
in the territorial sea.

Section 106(d) prohibits any State (including a Federal Territory or
Commonwealth) from adopting or enforcing any rule or regulation reiated
to ocean dumping. Any state may propose criteria to tne Administrator to
the extent that the dumping is permitted, and criteria may be accepted if
they are not inconsistent with the purpcses of the Act.

According to Section 108(e), this Title does not affect the Fish and
Wildlife Coordination Act as amended.

Section 107 provides that the Administrator may delegate to or
utilize other Federal or State agencies to carry out responsibilities
under this Title. The responsibility for surveillance and enforcement, as
well as safe transportation, is delegated to the Coast Guard.

Congress enacted a ban on ocean dumping (Ocean Dumping Ban Act of
1988, PL 100-688) as an amendment to MPRSA. Section 104B(k)(3)(B)
specifically exempts tuna cannery wastes in American Samoa and Puerto
Rico from the ban. Tuna wastes may be discharged under a permit issued
by the EPA Regional Administrator.

Provisions of the MPRSA that are relevant to preparation of the EIS
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for ocean disposal of fish processing wastes are outlined in Table I.2.

I.E.2.b. National Environmental Policy Act of 1969 (PL 91-190)
as amended, 42 U.S.C 4371, et seq.

The National Environmental Policy Act (NEPA) under Section 102(2)(C)
requires consideration of the environmental consequences and alternatives
of a Federal project before it can be implemented. This establishes
requirements for preparation of an Environmental Impact Statement (EIS)
for major projects with potentially significant environmental impact. 1In
order for the Environmental Protection Agency to designate an ocean
disposal site for processing wastes and issue a special permit to dump,
the American Samoa canners must provide sufficient information to ensure
that there is no significant adverse environmental impact and that there
are no other feasible alternatives.

The President’s Council on Environmental Quality, has issued
regulations for implementing NEPA in 40 CFR Parts 1500-1508. Included are
requirements for EPA to coordinate Draft Environmental Impact Statement
(DEIS) documents with agencies that may have jurisdiction under the Fish
and Wildlife Coordination Act (16 U.S.C. Section 661 et seq.), the
National Historic Preservation Act (16 U.S.C. Section 470 et seq.), and
the Endangered Species Act of 1973 (16 U.S.C. Section 1531 et seq.).
NEPA regulations for the lead agency, EPA, are established under 40 CFR
6, which also specifies the content of Environmental Impact Statements.

I.E.2.c. The Federal Water Pollution Control Act (PL92-500,
the Clean Water Act, Amendments of 1972, et seq.

The Federal Water Pollution Control Act (Clean Water Act) was
developed in 1948 (PL 80-845) from the Rivers and Harbors Acts (The Refuse

Acts) of 1890, 1894, and 1899. FWPCA amendments were added in 1956,
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Table I.2. Provisions of the Marine Protection, Research and Sanctuaries
Act (PL 92-532) Related to EIS Evaluation of Ocean Dumping of
Fish Processing Wastes in American Samoa.

Title 40 CFR, Subchapter H - Ocean Dumping
Part 220. Purpose, scope, categories of permit

Part 221. Application for permit, adequate description of
alternatives, nature of the waste

Part 222. Action on permit applications under Section 102
of the Act

Part 223. Contents of permits
Part 224. Records and reports required of permittees
Part 227. Ocean Disposal Constraints

227.27. Limiting Permissible Concentration (LPC)
227.28. Release Zone

227.28. 1Initial Mixing

227.29. Conclusions

Part 228. Criteria for Site Selection
228.5. General Criteria

228.5(a). Disposal site position, relationship to
fisheries, recreation, navigation

228.5(b),(c),(d). Size of disposal site, nearness
to shore

228.6. Specific Criteria

228.6(a)(1). Position, nearness of coast

228.6(a)(2). Presence of living resources

228.6(a)(3). Nearest amenities, including reefs

228.6(a)(4). Waste constituents

228.6(a)(5). Monitoring resources

228.6(a)(6). Currents, thermocline

228.6(a)(7). Other discharges in the area

228.6(a)(8). Interference with other ocean uses

228.6(a)(9). Existing water quality, ecology,
evidence of cumulative effects

228.6(a)(10). Attraction of nuisance species

228.6(a)(11). Significant natural/cultural features,
historical importance




1961, 1965, and 1966, but the major revisions in 1972 (PL 92-500) gave the
first adequate regulatory power to enforce control. Concurrent with the
development of MPRSA the FWPCA was restricted to control of wastes
entering the ocean through effluent outfalls, and MPRSA was delegated
control of ocean dumping, including dredged materials. Thus the FWPCA and
its subsequent amendments do not apply to the disposal of fish wastes by

vessel dumping in American Samoa.

I.E.2.d. The Clean Air Act (42 U.S.C. 1451 et seq.)

The Act is intended to protect the nation’s air quality by
regulation of air pollutant emissions. It would be applicable to the
present project if the shallow water site or the present dumpsite, which
lie inside the three mile territorial sea limit, were to be used. The
deeper water preferred site is outside the three mile 1imit. However, the
waste transport vessel is loaded and transits Territorial waters, but
emissions during these processes are negligible. This project does not
involve air quality on the island.

I1.E.2.e. Fish and Wildlife Coordination Act of
1958 (16 U.S.C. 661 et seq.)

The Fish and Wildlife Coordination Act requires that consideration
of wildlife conservation be given by water resource development programs.
The Act is not applicable to the ocean dumping permit, but MPRSA Act
Section 106 (e) and NEPA require coordination with the Fish and Wildlife
Service and this has been done. The permitted uses of the designated
dumpsite will comply with this Act.

I.E.2.f. Marine Mammal Protection Act of
1972 (16 U.S.C. 1361 et seq.)

This Act, designed to protect all species of marine mammals, applies
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to actions of U.S. citizens as well as foreign nationals subject to U.S.
Jurisdiction. The Department of Commerce National Marine Fisheries
Service is responsible for whales, porpoises, and pinnipeds other than
walrus, while all other marine mammals are the responsibility of the
Department of Interior Fish and Wildlife Service. Two species of whales
breed and calf in waters around Western Samoa and American Samoa, and two
species of dolphin are occasicnally seen off Tutuila Island.

I.E.2.9. Coastal Zone Management Act of 1972
(PL_92-583, 16 U.S.C. 1456 et seq.)

The Act regulates development and use in the Coastal Zone, and
assists States in developing Coastal Zone Management (CZM) Programs
under a grant program administered by the National Oceanic and Atmospheric
Administration (NOAA) of the Department of Commerce (DOC). Projects
developed under Federal permits must be certified as consistent with
approved State programs under Section 307(c) of the Act.

The American Samoa Government (ASG), as a Territory, has a Coastal
Zone Management Program in effect. The center of the present dumpsite is
within the three mile territorial 1limit, and the waste discharge plume
would presumably lie, at least partially, within the territorial waters.
The preferred site is centered 5.45 n mi from shore, placing it well
beyond territorial waters. The ASG has consistently urged that an ocean
dumpsite be used for cannery wastes and has participated in selection of
the dumpsite. The DEIS was reviewed for consistency with their CZIM
Program (See Section V).

I.E.2.h. Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.)

Under this Act, Federal actions are prohibited which jeopardize the
continued existence of species designated as threatened or endangered.

Section 7 of the Act reguires that consultation be conducted with the U.S.
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Fish and Wildlife Service and/or the National Marine Fisheries Service
prior to implementation of the project. Both agencies responded favorably

to the Notice of Intent to Prepare an EIS (Federal Register, 52 FR 4657,

February 13, 1987 and the Honolulu offices of both agencies were contacted
for input subsequently. Both agencies participated in selection of the
preferred site (See Chapter V for comments).

I.E.2.1. National Historic Preservation Act of 1966
(16 U.S.C. 470 et _seq.)

The Act is intended to preserve and protect historic and prehistoric
resources. Federal agencies must identify cultural resources which might
be impacted by a project, and to coordinate activities with the
appropriate State representative. The depth of the present site, about
900 fms, and the steepness of the bottom slope preclude the presence of
cultural resources. The preferred site is 1502 fms deep and farther from
land. None of the sites have ever been habitable, nor do they contain
historic or prehistoric resources.

I.E.3. U.S. FEDERAL EXECUTIVE ORDERS

I.E.3.a. Executive Order 11593, Protection_and Enhancement of
the Cultural Environment (36 FR 8921, May 15, 1971)

This Executive Order requires Federal agencies to institute
measures necessary to insure that federally owned sites, structures, and
objects of historical, architectural or archaeclogical significance are
preserved, restored and maintained for the inspiration and benefit of the
people. There are no such sites, structures or objects involved in this
project.

I.E.3.b. Executive Order 12114, Environmental Effects
Abroad of Federal Actions, January 4, 1979

This Executive Order requires Federal Agencies with authority to
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approve certain actions, to institute procedures for being informed of
pertinent environmental considerations, and of taking them into
consideration, along with national policy, in making decisions.

This Exucutive Order furthers the purposes of NEPA and MPRSA, It
also applies to actions which have significant effects on the environment
outside the geographic borders of the United States and Territories.

Procedures to be used include production of environmental impact
statements such as this EIS.

I.E.3.c. Executive Order 12372, Intergovernmental Review of
Major Federal Programs (47 FR 3059, July 16, 1982)

This Executive Order requires Federal agencies, to the extent
permitted by law, to utilize the State process for determination of
official views of State and local officials concerning a project, and to
communicate with State and local officials as early in the program
planning cycle as is reasonably feasible to explain plans of action. The
present project was initiated at the request of the State (Territorial)
officials, with strong support from local community leaders and the
appropriate ASG officials have been consulted during preparation of the
EIS.

1.E.4. AMERICAN SAMOA GOVERNMENT

I.E.4.a. Water Quality Standards, American Samoa
Administrative Code (ASCA Section 24)

Water quality standards are established in the American Samoa
Administrative Code, Chapter 02, Sections 24.0101 - 24.0208 (1973 et seq.,
updated in 1981; presently being revised). The standards of water
quality, and the classification of the waters of the Territory according
to their present and future beneficial uses, were prepared as required by

the Federal Water Pollution Control Act of 1972 et seq., in accordance
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with the territorial Environmental Quality Act, 24.0101 - 24,1069 ASCA.
Under Section 24.0204(c), Water Classifications - Uses Protected,
Prohibited, the following definitions were employed:

1) Open coastal waters are described as those which begin at the
shoreline and extend seaward to the 100 fathom (600 ft, 1383 m)
depth contour from mean lower low water.

2) Nearshore open coastal waters are defined as those within 1000
ft of the shore, except if the water depth at that distance is
less than 20 fms (120 ft) the nearshore waters extend to the
20 fm depth. A1l nearshore open coastal waters are to remain
in, or as nearly in, their natural state as possible.

3) Oceanic waters are described in Section 24.0204(d), as those
extending from the 100 fm (600 ft, 183 m) seaward. Al
oceanic waters are described as presently being close to their
natural state. Among the prohibited uses are dumping of solid
or industrial waste materials without an Environmental
Protection Agency permit, except where allowed by exclusions
in the Federal ocean dumping regulations.

Section 24.0206(a)-(g) provides standards of water quality for

fresh water, embayments, Pago Pago harbor, nearshore open coast and
oceanic waters (Rule 8-81, section 6).

I.E.4.b. Environmental Quality Commission_(American_Samoa
Administrative Code, ASAC, Section_35.0105)

This section establishes the Environmental Quality Commission,
consisting of five members to be appointed by the Governor. The Governor
designated the Lieutenant Governor as Chairman, the Government Ecologist

as Executive Secretary, and the other members as the Director of Public
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Works, the Director of Economic Development and Planning, and the Director
of Medical Services, or their representatives.

It is the policy of the Commission to promulgate regulations to
implement enforcement and administration of Chapter 35.01, ASAC.
Objectives are to achieve and maintain such levels of air and water
quality as will protect human health and safety, prevent injury to plant
and animal 1ife and property, foster comfort and convenience to the
people, promote the economic and social development of the territory and
facilitate enjoyment of natural attractions.

Under Chapter II, the EQC prohibits construction or modification of
sources, equipment or discharges for control of air or water pollution
without a permit. Applications are forwarded by EQC to the Administrator,
Environmental Protection Agency Region 9, to the Coast Guard
representative, and to the Public Health Division of the Department of
Medical Services in American Samoa. The EQC has not implemented a permit
system provided in the code. Permit authority would be delegated to EQC
by the EPA but no permit could be issued over the objection of the EPA
Region 9 Administrator, or, in cases based on navigation/anchorage
hazard, objections by the Corps of Engineers or Coast Guard. Since the
FWPCA applies to end of pipe discharges and does not apply to ocean
dumping, it does not apply to the present project.

I.E.4.c. Coastal Management Program, Territory of
American_Samoca, 1980

The Coastal Zone Management Act (CZMA, PL 92-583) which was passed
in 1972 and amended in 1976 (PL 94-370), authorized Federal grants-in-aid
to be administered by the Department of Commerce, under the National
Oceanic and Atmospheric Administration Office of Coastal Zone Management.

The American Samoa Coastal Management Program and Final Environmental
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Impact Statement, prepared jointly with the CZM Office and the ASG, was
published in 1980 as a result of the grants program. The ASG Development
Planning Office was established for administering grants to implement the
program, and it was designated the lead agency for implementing the
planning process as well as Federal consistency requirements.

Under the American Samoa Coastal Management Plan (ASCMP) the
Territorial Planning Commission has developed an Economic Development Plan
(1979-1984) and Quality of Life Plan (1980) for the protection of the
environment and natural resources. Chapter II C of the ASCMP presents
objectives and plans for implementation of development of commercial and
subsistence fisheries, protection of reefs, marine water quality, marine
mammals and the Green Sea and Hawksbill Turtles. At either the present
dumpsite or the shallower water site, activity would take place within the
three mile 1imit of territorial waters, and the ASCMP applies. The deeper

water preferred site is outside the territorial limits.
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CHAPTER II. ALTERNATIVES

II.A. DESCRIPTION OF ALTERNATIVES

II.A.1. NO ACTION ALTERNATIVE
The no action alternative consists of not issuing an ocean dumping
permit. If no action were to be taken on issuing an ocean dumping permit
in American Samoa, the canneries would have several alternatives:
1) to ocean dump without a permit, which would make them 1liable
for civil and criminal penalties;
2) to dump on land in violation of court orders, ASG, and Federal
regulations;
3) to stop using the DAF equipment which creates the sludge. If
DAF equipment were bypassed, the highly organic wastes would
remain as liquids and be discharged into the harbor. This
would create anoxic and septic conditions, violating ASG and
Federal water quality regulations and NPEDS permit conditions;
or,
4) to discontinue operation of canneries in American Samoa.
II.A.2. TERRESTRIAL ALTERNATIVE
Dumping of sludge on land was begun in American Samoa following the
installation of DAF equipment in 1974 - 1975. Prior to that installation,
liquid wastes were screened for solids to use in fish meal and the liquid
discharged into the harbor. Now that production quantities have increased
greatly, this would be even less acceptable environmentally and
esthetically than it was when pressure was exerted to install the then-
experimental DAF system in the early 1970s.
Land dumping took place in two locations between 1975 and 1980. A

pit was used by Van Camp (now Samoa Packing) near Tafunafou on Tafuna
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Plains, and Star-Kist dumped at a diked ravine near Futiga. There were so
many valid environmental and health related protests that staff of the EPA
National Enforcement Investigations Center (NIEC) from Denver recommended
that EPA reconsider their blanket prohibition of ocean dumping. Although
it might be physically possible at present to restore the same Tlandfill
sites, there would be intense resistance to such a move by ASG (See
Section I.A.6, and Chapter V and Appendix D for ASG correspondence on
eliminating land disposal).

II.A.3. OCEAN DISPOSAL ALTERNATIVES

Three potential ocean disposal sites have been identified herein:

1) The present site is located at 14°922°11" South latitude
(equals 14922.18" s), and 170°40’52" West longitude (equals
170040.87° West on NOAA Chart 83484) in 910 fms (1664 m, 5460
ft) of water. It is about 4.7 n mi (8.7 km) south of
Breakers Point and about 2.25 n mi (4.16 km) from the
fringing reef off of the airport runway.

2) A shallower water site at the 120 fm contour (200m, 720 ft),
about 2.3 n mi from Breakers Point and seaward of Taema Bank
at 14920.00° South by 170°39.30° West.

3) A deeper water site 3.0 n mi in diameter in 1502 fms (2746 m,
9012 ft) at 14°24.00° South by 170°38.30° West about 8.1 n mi
(14.98 km) south southeast of Breakers point, 5.16 n mi (9.55
km) from the airport fringing reef, and 5.45 n mi (10.08 km)
from shore. It is centered 2.27 n mi beyond territorial
waters, with the periphery 0.8 n mi beyond them.

The present site is adequate for existing conditions and quantities

of waste. The total volume of wastes may be increased in the future above
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the amounts of DAF sludge presently discharged by the addition of 1liquid
wastes (press water and precooker water) now discharged to the harbor.

The deeper water site was selected by EPA Region 9 after
consideration of agency and public comments on the alternatives presented
in the DEIS, to provide further assurance that wastes would not impinge on
reef and shore habitats. The dump vessel should observe the direction of
surface flow at the center of the site, proceed 1.2 n mi upcurrent before
beginning to dump and center their disposal pattern at that point.

IT.A.4. OTHER APPROPRIATE ALTERNATIVES

A number of processes and types of equipment have been proposed and
tested by the tuna processors at various locations in California, Puerto
Rico and American Samoa in attempts to solve the problems of sludge
disposal created by DAF treatment of liquid wastes. Since the sludge and
other materials to be dumped are essentially the same in Puerto Rico,
California and Samoa, the information 1is applicable to the present EIS
discussions. A number of these proposed alternative processes, with their
advantages and disadvantages, are addressed in the following paragraphs.

I1.A.4.a. Centrifuge, Belt Presses, Vacuum Filter Presses

These devices thicken and dewater sludge, thereby reducing volume
and concentrating solids. Tuna canners in California and Puerto Rico have
operated centrifuges or belt presses for several years, with varying
degrees of success in the removal efficiency and concentration of feed
solids. With oily wastes, the process results in unacceptable recycling
of noncaptured solids and oil and grease back into the treatment plant,
thereby causing a poorer effluent quality and NPDES permit violations.
Thickening of the DAF sludge would not preclude the need for ocean

disposal.
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II.A.4.b. Anaerobic Treatment of Waste Water
and Anaerobic Digestion of Sludge

Anaerobic processes are well understood, and sanitary sludge has
been digested at municipal treatment plants for many decades (e.g., Mara,
1976). In addition, many proprietary equipment and process systems have
been developed to treat industrial wastes anaerobically. The advantages
of anaerobic systems are their simplicity; low energy requirements,
reduction in suspended solids, stabilization of the sludge and production
of methane gas, which can be used as a fuel to generate power or to heat
the process. The canners have been contacted by several companies having
such processes, and have sent samples to them for testing.

A small-scale pilot study was funded by the ASG and the U.S.
Department of Energy to test the anaerobic biodegradability of the Samoa
tuna canners’ sludge (Action Resources, Inc., 1980). The investigator
concluded that tuna sludge is anaerobically degradable and can generate a
gas containing 60 to 65% methane which could be used as a fuel. He urged
that the canners construct suitable equipment to digest their sludge
anaerobically. However, the investigator did not have full scale
operating experience with anaerobic digestion and overlooked some of the
major problems with such a system. These problems are as follows:

1) The same volume of sludge fed into the digester must be
removed and provisions made for disposal of the residual
waste.

2) Anaerobic systems are prone to biological upset due to widely
variable loading rates. A backup system or a duplicate
digester must be available in case one is not functional.

3) Anaerobic systems are very expensive to construct. The

hydraulic residence time required is 30 to 40 days, so that
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the canners would need a tank of approximately 1.7 million
gallons for sludge alone, plus ancillary pumps, piping, gas
mixing equipment, compressors and gas storage tankage to make
the system viable. The capital cost to build such a system
would be $3,000,000 to $4,000,000.

4) Digested sludge is highly odoriferous and also contains large
amounts of hydrogen sulfide, which is potentially hazardous to
operators. It has a Tower suspended solids content than the
undigested sludge and may be difficult to dewater. The odor
level from the treatment plant would be greatly increased and
the canners would still have a disposal problem with the
sludge.

On the positive side, the canners would gain the use of the gas from
the process, although it be only enough to operate the process. The
canners would still need to have an alternative disposal option for the
sludge should the digester become upset. Typically, upset digesters
require up to two or three months before they can be fully loaded again.

II.A.4.c. Animal Feed Production

Star-Kist investigated the feasibility of producing an animal feed
product utilizing sludge in 1979. The product was manufactured, animals
were fed the test product, and taste testing of the meat was completed.
The feed manufacturing process requires the use of a carrier grain
material, such as alfalfa, since the sludge has high oil and grease and
water content which cannot be readily dried alone. The final product was
shown to have a lower protein content than other competing feeds such as
fishmeal or soybean meal, and also had a disagreeable color and odor

compared to other feed products. Therefore, even on the basis of its feed
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value, the acceptability and value of the product would be much reduced
from the more accepted feed products.

Taste testing of the meat determined that the maximum percentage of
this product that could be fed to an animal is 2%, since above that
portion the meat becomes off-flavored. Star-Kist concluded that, although
a product could be manufactured, its marketability would be poor. The
limited market for such a product in Samoa would also mean that, unless
the product was disposed of as a waste, the product would have to be
shipped out for marketing. This opens up problems of acceptability to the
Food and Drug Administration and other regulatory agencies governing
inter-state shipment of animal feed products. In the canner’s view, the
manufacturing of such a product is not practical.

ITI.A.4.d. 0il _Recovery

Some tuna canners have extracted fish oil from press water and
precooker water. This results in some reduction in the DAF sludge volume
while recovering a useful product. However, given the remoteness of
American Samoa and the high shipping cost to an end user, oil recovery has
not been practical in Samoa. 0il recovery would not significantly reduce
the waste disposal problems for the Samoa canners.

IT.A.4.e. Incineration

Some of the Puerto Rico canners have received proposals to
investigate incineration of DAF sludge. The proponent believes that
incineration is technically a feasible option, although it would not be as
reliable compared to other available options. The high water content of
the sludge would mean that supplemental fuel would be required. The
process would also give off objectionable odors and generate smoke during

upsets in the combustible process. In addition, previous experience with



II-7

incineration is that these systems require high maintenance and are not
always reliable, even though they seem simple. The residue would still
require land or ocean disposal.

II.A.4.f. Pulse_Jet Drying

Star-Kist Foods sent sludge to Sonodyne’s test facility 1located
in Newburg, Oregon in 1980. The Sonodyne dryer uses a pulse jet principal
which uses heat and acoustics to dewater the waste, producing a fine grain
material. The process seemed to be effective during the short test but it
was noted that there were severe odors and smoking problems. There have
also been reliability problems with Sonodyne’s equipment and very high
noise levels, which would make the process environmentally unacceptable in
populated areas. Furthermore, the waste would have to be landfilled since
it would probably not be acceptable as an animal feed product. Very high
fuel cost needed to dry the material completely would make this
alternative prohibitive, and it is less attractive than incineration,
which at least uses the heat value of the waste solids and oil to reduce
supplemental fuel requirements.

I1.A.4.g9. Ultrafiltration

Ultrafiltration is a dewatering process similar to reverse osmosis,
differing only in the pore size of the membrane. Although ultrafiltration
has not been tested on cannery sludge, Star-Kist did apply it to some high
strength waste waters at a Star-Kist California facility.

Tests showed that ultra- (hyper) filtration could be used as a first
stage in evaporating high strength waste waters to produce a solubles
product, as has been done by the fish industry in the past. However, it
is not likely to be effective in dewatering the already thick sludge, nor

would it be practical, given the large amounts of filtration membrane area
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required for the large volumes of waste generated. Production of solubles
in Samoa would also not be economically viable, nor would it eliminate the

need for sludge disposal.

II.A.4.h. Composting

Some of the Puerto Rico canners were contacted by a corporation
regarding co-composting of wastes such as fish cannery sludge with
municipal refuse, to produce a material that would be used in agriculture.
The sludge would need a carbonaceous bulking agent, such as the refuse, in
order to make the system viable. It is not an acceptable option in
American Samoa, since there would not be an adequate supply of municipal

refuse.
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II.B. DISCUSSION OF ALTERNATIVES
II1.8.1. ALTERNATIVES NOT CONSIDERED FOR FURTHER ANALYSIS

II.B.1.a. No Action Alternative

Several no action options were noted in Section II.A.2, each of
which would have severe negative consequences. The no-action alternatives
include: 1) ocean dumping without a permit; 2) landfill without a permit
or site: and 3) removing DAF equipment while discharging all wastes as
liquids into the harbor. This was a severe environmental problem before
the development of DAF treatment and installation in the 1970s. Since
then production has increased as both plants were enlarged. It would be
an environmental disaster to release all wastes into the harbor.

Under any of the no action options, the canners would be 1in
violation of laws and regulations of the ASG and the Federal Government,
and would be liable to civil and/or criminal penalties. The canners would
probably be forced to close their American Samoa operations. With the
increased activity in the western Pacific tuna fishery, the canners would
probably move out of U. S. territory, depriving American Samoa of its only
industry. The fish processors produce more than 98% of the exports from
American Samoa (ASG, 1981). They are the only large private employer,
with about 4,000 employees, although they are second in numbers of
employees to the American Samoa Government, which is in turn subsidized
heavily by the U.S. Government (ASG, 1981; Iverson, 1987; Schug and
Galea’i, 1987). Payroll from the canneries in turn supports many of the
small businesses and services (Section III D).

II.B.1.b. Terrestrial Alternatives

Although the ASG strongly objects to any landfill on Tutuila Island,

the only sites that could reasonably be considered now are those that were
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used from 1975 to 1980. Other areas were investigated by the canners and
ASG without success, in part because of the system of communally held
family lands that is so pervasive in American Samoa (USACOE, 1979).

The initial dumpsite, used by Van Camp (now Samoa Packing) was about
0.75 mi from the west end of the airport runway in the bush near Tafunafou
on Tafuna Plain. Van Camp built a road into the area, after which
landowners began to build housing along the road. This then was followed
by complaints from the new residents of odors, flies, rats and traffic,
and finally by the fatalities mentioned earlier. There was no available
solid trash to absorb moisture in the ponded sludge, and the site would
have quickly become too small to contain the mixture if it had been.

Star-Kist’s dumpsite was at Futiga, north of Larsen Bay. A ravine
was diked off by an earthen dam, which eventually became saturated from
the ponded semisolid wastes and the very high annual rainfall, and the dam
collapsed during torrential rains. The accumulated decaying wastes flowed
down the ravine to Fagalua (Cove) into Larsen Bay, where it was finally
dissipated by wave and tidal action (landfill information, pers. comm.,
Vincent Evich, formerly with Star-Kist Foods).

Larson Bay supported a lush coral growth prior to invasion by the
Crown of Thorns starfish in late 1978, which decimated the coral growth.
The bay still supported large numbers of adult fishes when surveyed
(USCOE, 1980). Fagalua cove is scoured by riptides so wastes dissipated
well, and there apparently was no evidence of long term environmental
damage from the spilled sludge. Fortunately a ridge separates the ravine
from Fagatele Bay, then being considered for designation as a National
Marine Sanctuary as an area not impacted by urban activities.

A small pilot project of spreading sludge on farmland was tested by
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Star-Kist in the 1970s and abandoned because of runoff, odors and flies.

The cumulative effect of these attempts to carry out land dumping
have illustrated well the fact that land dumping on island territories is
not a feasible alternative to management of fish processing wastes.

I1.B.1.c. Shallower Water Site

The shallower water site lies about 2.3 n mi (4.26 km; 15,798 ft)
seaward of Breakers Point and the entrance to Pago Pago Harbor at the 120
fm contour (14920°00" South by 170°39730" West). While this area is a
shorter distance to travel for the dump vessels, it is not seriously
considered as an option because of its proximity to Taema Bank. That area
is rich in invertebrates and reef associated fish. Drogue studies have
indicated that wastes dumped there would probably reach the reefs on the
west side of the harbor approach and the airport fill, and might enter the
harbor. Also, dumping in the area could be hazardous to the dump vessel
and to other marine traffic. The many negative factors determine that
this alternative will not be considered further.

II.B.2. OCEAN DISPOSAL ALTERNATIVE

Ocean disposal has been practiced in American Samoa since an interim
permit was issued in 1980. No i11 effects on the dumpsite have been
observed during this period. Two ocean alternatives, the present site and
the deeper water site, were considered by EPA in the DEIS. The deeper
water site was selected as the preferred site after consideration of
responses to the DEIS by agencies, the public and the industry.

II.B.2.a. Present Site Alternative

The present site alternative, under current levels of dumping, is
the ocean disposal site located in 1987 at 170°40°52" West longitude

(equals 170°40.87’ West on NOAA Chart 83484) and 14922'11" South latitude
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(equals 14922.18’ South on NOAA Chart 83484) (See Figure II.1.). The site
is located approximately 2.25 n mi from the nearest fringing reef in water
approximately 910 fms (1664 m, 5,460 ft) in depth. The previous EPA
dumpsite, operated from 1980 to 1986 under Special Permit no. OD 79-01/02,
was centered approximately 0.4 n mi northwest at 170°41'00" W and
14922°00" S in approximately 800 fms (1463 m, 4800 ft) depth.

The principal reason for changing the 1980 site to the present 1987-
1988 location, (see Section II.A.4), was to enlarge the dumpsite diameter
to 1.5 n mi by moving the center about 0.4 n mi seaward of the nearest
coast to offer better protection of the reefs. This did not appreciably
alter the transit time, but placed the site in water about 100 fms (183 m,
600 ft) deeper, and also made visual navigation easier. Although the new
position is more difficult to plot on navigation chart NOAA 83484, which
is calibrated in tenths of minutes instead of seconds, it is easier for
vessels to locate because it is on a direct line of sight due magnetic
north to the Breakers Point light on Tutuila Island. Navigation has been
limited to sextant and visual reckoning in the islands, which lack Loran
C, but Radar has been installed to improve positioning of the dump vessel,
as well as for any monitoring vessel. Radar is, however, not
sufficiently accurate to improve positioning of the monitoring vessel on
stations that are very close together.

Visual navigation is difficult at times in local waters because the
weather is so changeable. Sudden tropical squalls or major front storms
frequently obscure shoreline markers completely for minutes to hours at a
time. As reported in a National Marine Fisheries Service unpublished

document, the oceanographic ship Townsend Cromwell attempted to survey

fishing banks east of Tutuila Island. They stated that navigation was
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Figure II.1. Location of past, present and preferred cannery waste dumpsites.
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major problem throughout the study. Although the ship was equipped with
Loran, Omega and Satellite navigational systems, Loran signals are not
available in waters around American Samoa, and Omega did not provide
accurate navigational fixes. While Satellite fixes are accurate, they
were available only about once every 70 min. Winds and currents often set
that large oceanographic vessel off its estimated position by as much as
2.5 n mi during the 70 minute interval. A Global Positioning System (GPS)
failed to function on that cruise.

The change of the dumpsite by about 0.4 n mi seaward of the 1980
site did not appreciably alter the trajectory of the waste plume since it
is sufficiently seaward to remain offshore from the reefs. No physical
evidence has been collected with documentation of place and time that the
wastes have come ashore, but some local residents have stated that they
have smelled the plume from shore or observed it on the reefs (See Section
V.D). A fish kill that was reported at Nu’uuli village was first
attributed to the ocean dumping. Further investigation found that
students from a rival high school had dumped a barrel of powdered chlorine
on the reef, killing virtually everything. Employees at the airport and
others have claimed to have observed the vessel dumping too close to
shore, but this could not be documented. The lack of navigation equipment
and of a marker at the site made the possibility of error greater, both
for the vessel and the residents observing it.

The change in water depth from approximately 800 to 910 fms (1464 m
to 1665 m) would have negligible effect on the fate of the waste, since
none of it is expected to reach bottom. The bottom composition is
unknown, but is probably of andesite and basaltic volcanic rock with

pockets of eroded calcareous sand and gravel, based on the geology of the
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island (ASG, 1981b). Living coral reefs are found in shallow waters,
while older drowned coral reef limestones occur in some areas along the
shore and at Taema and Nafanua Banks. Live stony corals (scleractinean)
would not be found in the deever waters of the present or the preferred
deep water site, although soft (non-scleractinean) corals might inhibit
the site if areas of hard substrate and sufficient currents are present
{(R. Wass, FWS, pers. comm.).

I1.B.2.b Deeper Water Site: The Preferred Site

At the present time the processors are dumping 24,000 gal, the
limits of the dump vessel capacity, at the designated dumpsite twice a
day, a total of 48,000 gal/day. The canners may increase the disposal
capacity in the future, however. 1In emergency circumstances such as
vessel downtime or delays due to rough seas more daily trips might be made
without exceeding total permitted disposal volume. Their present
research permit allows a total of 256,900 gal per day, of which 91,400
gals is sludge. While the quantity of sludge is not expected to increase
significantly from 24,000 gals per trip in the future, liquid wastes
presently permitted but not being dumped may be added, which would
increase the total volume dumped but would dilute the sludge. To prevent
the possibility of a surface slick approaching the shore, the dumpsite
should be moved farther from shore outside territorial waters and the
dumpsite enlarged to 3.0 n mi to provide a larger mixing zone.

I11.B.3. SUMMARY OF ADVANTAGES AND DISADVANTAGES

I1.B.3.a. Present Site

The present site was selected for waste disposal after consideration
of a number of factors. The advantages of that site are as follows:

1) Provides adequate distance from the shore to prevent fouling



2)

3)

4)

5)
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of fringing reef under present loadings.

Water is sufficiently deep to preclude deposition of solids.
Located at the shortest transport distance for dumping
compatible with protection of reefs and banks.

Close enough to shore to allow fixing of monitoring positions
by visual sighting on shore markers.

Would increase useful nutrients in a nutrient-poor nearshore

environment.

Disadvantages of the present site are as follows:

1)

2)

II.8B.3.b.

The present dumpsite, and generally the plume, lie within the
ASG territorial waters, making the ASG Water Quality
Standards applicable. Standards are presently being revised
but cannery wastes on occasion exceed phosphorus and nitrogen
standards. Dissolved oxygen levels have not been a problem
(See Appendix A.).

In the event of a significant escalation in quantities to be
dumped, beyond those presently being dumped, the plume would
at times encroach on fringing reefs.

Deeper Water Site: The Preferred Site

Advantages of the deeper water site are as follows:

1)

2)

3)

4)

There is minimal possibility that the plume would encroach on
environmentally sensitive areas.

The site would be about 5.45 n mi from the nearest shore, well
outside the 3 mi 1imit of ASG territorial waters.

A larger zone of dilution 3.0 n mi in diameter could be
obtained.

Larger quantities of waste could safely be dumped.
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Disadvantages of the deeper water site are:

1) Longer distance to travel for dumping.
2) Visual navigation would be more difficult for monitoring.
3) Monitoring conditions (i.e., rougher water, longer transit

time) would increase difficulty and decrease accuracy.
4) Much deeper water and distance from shallow water might
preclude enrichment of benthos.

I11.B.4. COMPLIANCE OF THE ALTERNATIVES WITH GENERAL
CRITERIA FOR SELECTION OF SITES (40 CFR 228.5)

II1.B.4.a. General Criteria, 40 CFR 228.5(a)

The dumping materials into the ocean will be permitted only at sites
or in areas selected to minimize the interference of disposal
activities with other activities in the marine environment,
particularly avoiding areas of existing fisheries and shell
fisheries, and regions of commercial or recreational navigation.
Disposal-at the present dumpsite area since 1980 has not interfered
with commercial fishing, sport fishing or recreational activities. The
present site and the preferred deeper water site are both out of the
traffic patterns for transportation to Pago Pago Harbor, although there
are no designated corridors in the area. Traffic is not heavy, and

visibility is generally good.

II.B.4.b. General Criterija, 40 CFR 228.5(b)

Location and boundaries of the disposal sites will be so chosen that
temporary perturbations in water quality or other environmental
conditions during initial mixing caused by disposal operations
anywhere within the site can be expected to be reduced to normal
ambient seawater levels or to undetectable concentrations or effects
before reaching any beach, shoreline, marine sanctuary, or known
geographically limited fishery or shell fishery.

The center of the present site is about 2.55 n mi (4.7 km) from the
nearest shoreline, and the center of the deeper water preferred site is
about 5.45 n mi (10.08 km) from that shoreline. The shoreline is composed

of coral rubble fill for the airport runway with a rich coral community on
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the seaward margin of the fill. Pala Lagoon, inshore of the airport, is
an ASG area of special biological significance. There is a National
Marine Sanctuary is at Fagatele Bay, about 4.75 n mi west of the present
site and about 7.0 n mi west of the deeper water site. Wastes are below
the limits of detection well before the dumpsite waters could reach shore.
The longshore current, which generally flows southwest between the 120 fm
and the 600 fm contours generally, keeps the cannery waste plume offshore
even when the prevailing current at the dumpsite is toward the northwest.
If a slick remains visible on calm days, it will usually turn seaward
south of the region of Steps Point. It is possible that complaints of
slicks approaching shore are occurring if the longshore current reverses
in the absence of trade winds but this was not observed in 1982-83 when
trade winds were absent. During rough seas the slick breaks up almost
immediately. The plume has not reached the shellfish gleaning areas
around outer Pago Pago Harbor. There is no commercial shellfishery in the
area, and no geographically limited commercial or recreational fisheries.
The slick from the deeper water site would not be expected to reach the
longshore current (See Appendix B). However, it is emphasized that water
quality parameters are usually at ambient levels even when a sheen is
visible beyond the boundary of the site.

II.B.4.c. General Criteria 40 CFR 228.5(c).

If at any time during or after disposal site evaluation studies, it
is determined that the existing disposal sites presently approved on
an interim basis for ocean dumping do not meet the criteria for site
selection set forth in Sections 228.5 and 228.6, the use of such
sites will be terminated as soon as suitable alternative disposal
sites can be designated.

The present site is an interim site which has been operated in the

area since 1980, with a minor adjustment to location of the center and
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enlarging of the diameter from 1 n mi (1.85 km) to 1.5 n mi (2.8 km).
There has been no evidence of deleterious effects other than transitory
esthetic effects on the environment from ocean dumping at that site. The
deeper water site, with a larger diameter of 3.0 n mi (5.55 km), is
farther from shore and would also not have any deleterious effects on the
environment.

I1.B.4.d. General Criteria 40 CFR 228.5(d)

The sizes of ocean disposal sites will be limited in order to
localize for identification and control any immediate adverse
impacts and permit implementation of effective monitoring and
surveillance programs to prevent adverse long-range impacts. The
size, configuration, and location of any disposal site will be
determined as a part of the disposal site evaluation study.

The present site is limited to a 1.5 n mi diameter and cannot be
enlarged significantly without reducing the distance which keeps the plume
from encroaching on shallow water habitats. The deeper water preferred
site can be enlarged to a 3.0 n mi diameter without encroaching on
territorial waters and shallow water habitats, and thus can accommodate
larger quantities of waste. The possibility of dumping larger quantities
of more dilute wastes in the future favors designating the larger deeper
water site and placing the location of the dump vessel near the upcurrent

periphery during disposal.

I1.B.4.e. General Criteria 40 CFR 228.5(e)

EPA will, wherever feasible, designate ocean dumping sites beyond

the edge of the continental shelf and other such sites that have

been used historically.

Both the present site and the deeper water preferred site are well
beyond the (island continental) shelf, the 100 fm contour. The present
site is in about 910 fms (1994 m) of water, and the deeper water site is

in 1502 fms (2736 m). The present site meets the criterion for disposal

at a site that has been used in the past, whereas the deeper water site
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does not. In both cases, the wastes are suspended primarily in the upper
20 m of water until they are dispersed or metabolized by marine bacteria
(Chapter III B), and no accumulation of sediment occurs.

II.B.4.f. Comparison of the Disposal Sites to EPA’s 11 Specific
Criteria for Site Selection 40 CFR 228.6(a)

Detailed discussions of the sites in relation to the 11 specific
criteria are presented in Chapter III, Affected Environment, and in
Chapter IV, Environmental Consequences.

II.B.5. SELECTION OF THE PREFERRED ALTERNATIVE

Both sites comply with specific criteria to serve adequately as the
preferred site under existing conditions. The deeper water site has been
selected as the preferred site by EPA Region 9, in part on the basis of
comments on the DEIS received from regulatory agencies, the tuna industry
and the public. It allows for possible increase in quantities of 1liquid
waste dumped and protects territorial waters, including reef habitats.

The introduction of dissolved air flotation (DAF) sludge 1into
oceanic waters will have a temporary effect on the turbidity, levels of
suspended solids, oil and grease, phosphorus, nitrogen, and biological
oxygen demand (BOD) 1in the upper 20 m of the receiving waters. Initial
mixing by pumping and turbulence in the wake of the vessel will be
augmented by diffusion and dispersion due to wind and waves, and
currents. There are minor specific problems at each site, which are
reviewed in the following paragraphs. Table II.1. summarizes compliance
with the specific criteria.

ITI.B.5.a. Present Site

Dumping has been underway in the area of the present site since

1980, but no accumulation of materials has occurred in that area, since
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the wastes do not reach the benthos. The plume is largely a phenomenon of

the upper 20 m of water, moving mostly as wind driven circulation above
the thermocline, which lies between 100 and 200 m in tropical oceanic
waters in the region. The wastes are diluted, dispersed and biodegraded
in the upper 20 m of the water column.

One drawback of the present site is that it cannot be expanded
appreciably without the plume being carried toward shallow water habitats
if larger quantities of waste are dumped. This would occur if press water
and precooker water, now being discharged to the harbor after DAF
treatment, were to be added to the DAF sludge for ocean dumping without
treatment, diverting those high strength liquid wastes from the harbor.
Such a plan is under consideration at present by the canners and EPA. No
significant expansion of plant capacities or sludge quantities to be
dumped is planned. The present permit allows for disposal of much larger
amounts than are being produced (See Section III.A) to accommodate
emergency situations which might arise if a backlog of waste were
accumulated due to storm conditions, or plant or vessel malfunction.

Standards for American Samoa oceanic waters are shown in Table II.2.
Wastes sometimes exceed ASG values for phosphorus and nitrogen (See
Appendix A) for summaries of field data).

II1.B.5.b. Deeper Water Site: The Preferred Site

The deeper water site can accommodate a larger diameter without
approaching shallower water habitats. This would provide for the
contingencies mentioned above with regard to the present site without
having to select a different site in future years.

One difficulty with the deeper water preferred site would be in

conducting a field monitoring program with sampling from a small boat,
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Summary of Compliance with Specific Criteria of the (40 CFR

(228.6)(a) Present Site and the Deeper Water Preferred Site.

Specific Criteria (228.6)(a)

Present Site

Deeper Water Site

(1).

(2).

(3).

(4).

(5).
(6).

(7).

(8).

(9).

(10).

(11).

b 4

Position

Distance from shore
Depth of water
Presence of

living resources

Nearest amenities,
including reefs

Waste constituents

Monitoring resources

Currents

Thermocline

Other discharges

in the area
Interference with
other ocean uses
Existing water quality

Evidence of accumulation

Attraction of nuisance
species

Significant natural/
cultural/historical
features

14922.18' S x
170°40.87° W

2.55 n mi
(4.70 km)

910 fms
(1664 m)

pelagic, neritic
species

2.25 n mi
(4.16 km)

DAF sludge,
press water,
precocker water

Timited

0.16 - 0.67 k
(8.2 - 34.4 cm/sec)

100 - 200 m *
no ocean dumping;
Tafuna S.T.P. outfall
+ 2.0 n mi
none
excellent

none

none

none

14921.00° S x
170°938.30° W

5.45 n mi
(10.08 km)

1502 fms
(2746 m)

pelagic, neritic
species

5.16 n mi
(9.55 km)

same, plus
possible future
press water,
precooker water
limited

similar %
similar *

100 - 200 m x

no ocean
dumping

none

excellent

none

no field data available; based on available literature
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Table II-2. Standards for American Samoa QOceanic Water.

Not to Not to
Median not exceed given exceed given
to exceed value 10% of value 2% of
Parameter given value the time the time
Turbidity (NTU) 0.20 0.29 0.36
Total Phosphorus
(ug P/L 11.00 23.00 35.00
Total Nitrogen
(ug N/L) 115.00 180.00 230.00
Chlorophyl1 a
(ug/L) 0.18 0.40 0.65
Light Penetration
Depth (feet) 150% 132x% 120x
Dissolved Oxygen Not less than 80% of saturation or less than 5.5

mg/L. If the natural level of dissolved oxygen is
less than 5.5 mg/L, then the natural level shall
become the standard.

pH The range shall be 6.5 to 8.6 pH units and within
0.2 pH units of that which would occur naturally.

* To exceed the given value 50%, 90% and 98% of the time respectively.

such as has been conducted during the research permits. The area may have
higher seas, probably stronger winds and is farther from shore, which
might make it more difficult for the monitoring vessel and crew. Since
the data base for ocean dumping off American Samoa 1s large, it may be
feasible to monitor the composition of the wastes and take field samples
from the dump vessel, recording current direction before and after dumping
and obtaining limited samples after dumping is completed. The travel time
for the dump vessel is longer, making it more difficult for the canners to

run two trips a day.
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CHAPTER III. AFFECTED ENVIRONMENT

III.A. OCEAN DISPOSAL SITE CHARACTERISTICS

III.A.1. SITE LOCATIONS

The sites considered for ocean dumping lie south of Tutuila Island,
the largest of the islands of American Samoa, located about 2600 mi (4160
km) south southwest of the Hawaiian Islands. The sites were reviewed in
some detail in Chapter II, Alternatives. A brief description of each site
is presented below, and shown in Figure III.1.

An interim dumpsite, located at 171°941'00" W by 14922700" S in 800
fms (1463 m; 4800 ft), was used by the canners from 1980 to 1986. In
1987, the site was enlarged from a 1.0 n mi (1.85 km) diameter to a 1.5 n
mi (2.8 km) diameter and the center was moved about 0.25 n mi (0.46 km) to
its present location to accommodate the increase in diameter and maintain
the same distance from shore. DAF s1udgelhas been dumped in this area
since 1980 under EPA permitted operations.

III.A.1.a. Present Site

The present site is the one described in the Federal Register (vol.

52 FR 4657 February 13, 1987), as a 1.5 n mi (2.8 km) diameter circle,
the center of which is located at 14922711" South by 170940°’52" West.
(This is at 14922.18° S x 170°40.87° W on NOAA Chart 83434). The center
is about 2.25 n mi (9100 ft; 4.16 km) from the nearest fringing reef.
Depth of the site is approximately 910 fms (1664 m; 5460 ft) in an area
sloping steeply toward the south and southeast.

IIT.A.1.a. Deeper Water Preferred Site

The center of the deeper water site has been relocated at 14°24.00°’
South and 170°38.30° West at a depth of 1502 fms (2746 m; 9012 ft). The

site is 8.1 n mi (14.98 km) south southeast of Breakers Point. The
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Figure III.1. Location of past, present and preferred cannery waste dumpsites.

Cannery waste dumpsite center,
Cannery waste dumpsite 1986~ ;
Deeper water alternative site

VO W >
|

S - Shallow water alternative site
FW - Futiga land waste pit
TF - Tafunafou land waste pit

Box - Anua, location of canneries |

1980-1985
diameter of circle is 1.5 n mi

Preferred deeper water site; diameter of circle is 3 n mi
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diameter of the site is proposed to be 3.0 n mi (6.48 km), which would
allow for a larger mixing zone then that of the present site. This
periphery of the deeper water site would be about 0.82 n mi southeast of
the margin of the present dumpsite. The entire deeper water site is
outside ASG territorial waters. The present site cannot be enlarged
without approaching shallow waters. The distance to be traveled by the
dump vessel to the deeper water site would increase costs and turnaround
time slightly. Field monitoring would be somewhat more difficult with
the small boats available because navigation depends heavily on visual
sightings, the time consumed would be greater, and the hazards of rough
weather increased.

III.A.2. PROPOSED USE OF THE SITE

III.A.2.a. Description_of Material to be Disposed

The site designation is for the purpose of allowing ocean disposal
of waste materials resulting from the operation of fish canneries at Pago
Pago Harbor, American Samoa by Star-Kist Samoa and Samoa Packing Co.
These materials include the following:

1) Dissolved Air Flotation (DAF) sludge - a semi-solid fiocculate
formed from solids, oil and grease removed from process waste
waters. Treatment consists of pressurizing the wastes and
injecting air under pressure to produce supersaturation;
return to ambient pressure causes air bubbles to form,
floating the suspended solids and oil and grease to the
surface for removal. Alum (aluminum ammonium sulfate) and
Polyacrilimide anionic polymers are added to aid in
flocculation and coagulation.

2) Precooker water - steam condensate and liquid lost from fish
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during cooking in steam ovens.
3) Press water - 1ligquid squeezed from cooked fish scrap in the
fishmeal plant.

II1.A.2.a.1. Chemical Constituents

The waste materials are high in proteins and fats, naturally
occurring molecules which can readily be assimilated by the marine
ecosystem. Microheterotropnic uptake (Soule and Oguri, 1873) will recycle
these substances in the ecosystem. Analyses of the waste parameters in
sludge from each cannery, as required by the EPA permit, are listed in
Tables III.1.a. and III.1.b. along with a summary of results from 1980
through 1988.

The data for hydrogen ion concentration (pH) and bulk density were
relatively stable throughout the period for which the data are presented,
showing low coefficients of variation (CV) and 1little difference in
averaged values for the two processors (Tables III.1.a. and III.1.b). The
pH of the Star-Kist sludge averaged 6.0 with a CV of 4.39%. The Samoa
Packing pH averaged 6.2 with a CV of 7.6%. Bulk density averaged 0.94
(CV = 7.22%) for Star-Kist and 0.99 (CV = 3.7%) for Samoa Packing. Very
few outliers, defined as values exceeding + 2 standard deviations from
the mean of all values, were noted for either of these parameters.

Among other parameters reported, total phosphorus (TP), total
Kjeldahl nitrogen (TKN) and Biochemical Oxygen Demand (BODg) were suffi-
ciently similar in concentration in the sludge from the two companies for
the differences to be masked by the variability, which was at least an
order of magnitude higher for these parameters than for pH and bulk
density. The average TP value for Star-Kist sludge was 1,198 mg/1 (CV =

42.0%) and for TKN was 3,502 mg/1 (CV = 75.0%). BODg for Star-Kist sludge
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averages were 949 mg/1 (CV = 97.7%) for TP, 2,952 mg/1 (CV = 62.7%) for
TKN and 57.6x10%mg/1 (CV = 70.9%) for BODs.

Reported values for total suspended solids (TSS), total volatile
solids (TVS), oil and grease (0&G) and ammonia (NH3) concentrations were
significantly different in sludge samples from the two processors. The
average concentrations for these parameters were about one order of
magnitude greater for the Samoa Packing sludge than for the Star-Kist
sludge.

It should be noted that a dilution of 3 to 4 orders of magnitude was
found in BODg (Soule and Oguri, 1983) in the immediate wake of the dump
vessel. This was confirmed by dilutions found in results from monitoring
in 1987 and 1988 (See Appendix A). Thus, the values shown in Tables
III.1.a. and III.1.b. represent those in sludge as it goes into the hold
of the vessel and not after it is mixed by the vessel propeller and pumps.
The parameters measured would, therefore, reach levels below the limits of
detection within the dumpsite waters. Turbidity measurements in the field
show a return to background levels within a few minutes to an hour in most
cases.

IITI.A.2.a.2. Metals and Dilution Factors

Tables III.2.a. and III.2.b. summarize 1987 metals data. Pesticide
analyses, which were required in 1987, are not included in the tabies
since results were below the 1imits of detection. The requirement for
pesticide analysis was dropped in 1988.

The concentrations of metals in the sludge to be ocean discharged by
Star-Kist Samoa and Samoa Packing Co. were not significantly different
from each other except for mercury, which was approximately double for

Samoa Packing as compared to Star-Kist. Vvariability in concentration of



Table III.1.a.

Star-Kist Analyses of Sludge Ocean Dumped in American Samoa

[TI-6

Year Months pH Bulk TSS TP TKN BOD5S 0&G TVS NH3
Density mg/l1%x mg/] mg/ 1 mg/ 1% mg/ 1% mg/ 1% mg/ 1%
(gm/m1)

1980 Oct-Dec 6.3 0.72x 219.0x 1,785 NA 188.0 19.7
1981 Jan-Mar 6.2 0.75 4.0x 780 574 144.0 14.1
Apr-June 6.0 0.87 151.0 880 672 168.0 10.3
July-Sept 6.0 0.86 153.0 813 778 154.0 10.8
Oct-Dec 6.0 0.73x 178.0 661 2,554 137.0 6.5
1982 Jan-Mar 6.0 0.83 100.0 931 907 165.0 6.8
Apr-June 6.1 0.86 148.0 889 1,176 150.0 18.1
July-Sept 5.9 0.96 110.0 850 1,059 142.0 17.7
Oct-Dec 6.0 0.84 112.0 897 2,138 146.0 20.1
1983 Jan-Mar 6.2 0.9 111.0 967 1,540 143.0 19.3
Apr-June 5.8 0.92 92.0 10,988x 1,562 121.0 21.3
July-Sept 6.0 0.97 115.0 867 3,228 200.0 19.5
Oct-Dec 6.0 0.84 91.0 823 2,625 160.0 24.9
1984 Jan-Mar 6.0 0.95 121.0 837 1,897 247.0 39.7
Apr-June 5.9 0.92 112.0 974 1,419 243.0 21.9
July-Sept 6.0 0.92 125.0 2,215 3 213.0 23.5
QOct-Dec 5.9 0.97 53.0 1,369 1,567 103.0 13.5
1985 Jan-Mar 5.9 0.88 116.0 1,164 1,368 NA 26.0
* Apr=June 6.2 0.91 77.0 1,342 578 138.0 19.0
July-Sept 6.1 0.78 101.0 1,294 1,218 269.0 23.4
Oct-Dec 5.9 1.00 56.0 1,113 508 73.0x 10.2
1986 Jan-Mar 6.5 0.95 70.0 1,308 1,331 113.0 8.2
Apr-June 6.0 0.85 91.0 1 602 124.0 10.9
July-Sept 6.5 0.99 124.0 1,151 6,823 176.0 29.6
Oct-Dec 6.2 0.91 132.0 1,297 2,696 156.0 13.4
1987 Jan 6.0 0.97 161.0 646 1,971 167.0 11.2
Feb 6.0 1.01 125.0 1,444 5,728 298.0 50.5

Mar 6.0 1.01 125.0 1,444 5,728 298.0 5.1 95.2 2.18

Apr 6.0 0.91 152.0 1,014 12,600x 235.0 30.1 89.9 1.35

May 5.1 0.98 155.0 634 7,000 147.0 20.2 137.4 0.84

June 6.0 0.97 107.0 1,398 6,050 179.0 50.0 102.6 2.81

July 6.0 0.70x 176.0 2,165 6,381 244.0 16.1 162.6 1.78

Aug 6.0 0.94 189.0x 1,732 4,975 99.5 36.0 178.1 4.40

Sept 5.7 0.99 118.2 1,742 1,525 337.5x 8.1 133.0 NA

Oct 6.5 0.94 132.0 1,240 6,742 281.3 72,0% 137.0 0.61

Nov 6.5 1.00 85.0 1,420 5,490 207.3 43.0 85.0 1.68

Dec 5.9 1.01 109.8 2,408 8,957 168.5 52.5 138.4 3.85
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Table III.1.a. (continued)
Year Months pH Bulk TSS TP TKN BODS 0&G TVS NH3
Density mg/1x mg/1 mg/ 1 mg/ 1% mg/1% mg/1* mg/ 1%
(gm/m1)
1988 Jan 6.5 0.91 83.3 914 10,085x 130.3 13.4 107.0 0.94
Feb 6.5 1.03 96.4 1,674 7,630 180.7 61.5 96.8 2.35
Mar 6.5 1.01 115.0 1,674 7,430 180.7 61.5 136.0 2.35
Apr 5.7 1.00 94 .1 686 1,880 189.0 63.0 120.0 0.79
May 5.6 1.02 79.0 1,842 8,545 227.3 75.5x  110.5 2.09
June 5.9 1.02 80.0 720 5,875 216.0 64.5 108.0 5.90x
July 5.5 1.01 56.9 1,552 3,575 232.0 41.0 81.5 1.57
Aug 5.9 0.95 82.5 1,088 6,500 216.0 57.0 81.5 2.81
Sept 5.9 0.99 60.8 2,302 4,000 244.5 45.0 97.5 2.44
Oct 5.4 1.01 92.0 1,002 5,788 215.0 44.5 117.0 2.78
Nov 5.5 1.01 65.0 350 7,013 204.5 47.5 86.9 5.55x
ALL YEARS
Range - min 5.1x 0.70x 4.0x 1 3 73.0x 5.1 ~ 81.5 0.61
max 6.5 1.03 219.0x 10,988x 12,600x 337.5x 75.5x 178.1x 5.90
Average 6.0 0.94 108.4 1,198 3,502 186.0 27.7 111.2 2.45
Std. Dev. 0.3 0.07 38.2 503 2,628 50.6 17.7 22.6 1.45
Coeff. of

variation 4.39% 7.22% 35.28% 41.97% 75.04% 27.22% 63.90% 20.30% 59.04%

mg/1 x 1,000
X Outliers, as defined by EPA Region IX (P. Cotter, pers. comm.) exceed
average by *+ 2 standard deviations of all values. Qutliers were

deleted from statistical calculations but are included in the range.

Statistical References

LOTUS Development Corp.. 1985. 123 Reference manual. Release 2. LOTUS
Development Corp. Cambridge MA. 344 p.

Pollard, J.H. 1977. A handbook of numerical and statistical technigues.
Cambridge University Press. Cambridge, G.B. 349 p.

Snedecor, G.W. 1956. Statistical methods. 5th ed. Iowa State College
Press. Ames, Iowa. 534 p.

Wonnacott, T.H. and R.J. Wonnacott. 1969. Introductory statistics. 3rd ed.
John Wiley & Sons. New York. 650 p.
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SAMPAC Analyses of Sludge Ocean Oumped in American Samoa

Year Months pH Bulk TSS TP TKN BODS 0aG TVS NH3
Density mg/1*¥ mg/1 mg/ 1 mg/ 1% mg/1* mg/1%f mg/1*
(gm/m1)
1980 Oct-Dec {No ocean dumping pending final site designation)
1981 Jan-Mar 6.1 0.99 73.9 1 70 12.6 16.7
Apr-June 6.1 0.99 4.0 1 336 5.8 10.4
July-Sept 6.1 0.99 3.1 450 70 13.0 1.1
Oct-Dec 6.1 0.99 94.6 340 2,204 23.8 0.5
1982 Jan-Mar 6.1 0.99 51.2 270 722 17.9 21.0
Apr-June 6.1 0.99 111.3 246 4,284 24.5 41.4
July~Sept 6.1 0.99 94.6 4,285x 1,057 62.9 0.0
Oct-Dec 6.1 0.99 133.9 645 1,722 63.3 46.0
1983 Jan-Mar 6.1 0.99 103.2 480 2,744 83.4 56.0
Apr-June 5.6 1.00 1.0 555 1,526 78.1 14,1
July-Sept 5.7 0.99 112.4 182 5,684 84.4 44.4
Oct-Dec 6.1 1.01x 113.5 425 3,290 100.3 21.8
1984 Jan-Mar 6.1 1.00 141.5 115 5,320 85.2 41.4
Apr-June 6.0 0.97 172.5 1,342 3,500 11.1 NA
July-Aug 5.1x 0.96 173.5 NA NA NA 76.6
Sept-Dec Facility shut down
1985 Jan-Feb Facility shut down
Mar-May NA NA 49.9 NA NA NA 47.6
June-Aug NA NA NA NA NA NA NA
Sept~Nov NA NA 156.6 NA NA NA 21.4
Dec NA NA NA NA NA NA NA
1986 Jan-Mar 5.8 NA 108.8 NA NA 2.1 28.9
Apr-June 6.5 0.99  97.9 192 963 8.3 72.7
July-Sept 7.0 1.02 85.9 584 762 18.4 59.8
Oct-Dec 6.8 1.06 10.8 34 515 15.0 111.3
1987 Jan—-Mar 6.5 1.05 50.9 400 1,478 68.8 58.4
Apr 6.2 1.01 73.3 1,690 4,400 59.6 72.9 80.7 1.20
May 6.0 1.07x 138.0 3,390x 4,200 75.6 - 42.6 110.0 1.31
June 7.0 0.99 178.0 470 3,700 88.6 151.0x 169.0 0.95
July 6.6 1.00 112.0 1,465 5,800 67.8 94.0 94.0 1.13
Aug 6.4 1.00 117.0 150 3,612 33.3 40.6 106.0 0.41
Sept 6.0 0.97 156.5 1,610 4,425 80.2 68.8 134.0 1.33
Oct 5.7 1.00 106.3 1,880 7,760x 50.0 37.0 83.7 2.60
Nov 5.9 0.95 135.0 1,258 4,232 8.1 5.9 120.0 0.98
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Table III.1.b. (continued)
Year Months pH Bulk 1TSS TP TKN B0ODS 0&G TVS NH3
Density mg/1* mg/1 mg/ 1 mg/ 1% mg/1x mg/1* mg/ 1%
(gm/m1)
1988 Jan 5.4 1.00 75.8 1,375 2,700 20.2 13.0 64.2 0.85
Feb 7.5x 0.95 146.0 620 1,558 62.6 92.5 136.0 5.55x
Mar 5.5 1.00 261.0x 1,199 2,350 117.0 160.0x 245.0x 1.52
Apr 6.6 0.96 135.5 676 1,910 87.0 77.5 126.0 1.20
. May 6.8 0.94 174.0 816 5,110 142.0x 130.0 164.0 0.88
June 6.6 0.99 85.5 1,260 3,270 58.0 87.0 81.4 1.39
July 6.4 0.90x 138.5 2,278 3,593 178.5x 155.0x 132.0 0.69
Aug 6.4 0.91 53.5 1,174 4,500 75.0 42.5 51.0 0.82
Sept 6.4 0.90x 107.9 1,354 3,940 92.8 98.5 106.5 0.68
ALL YEARS
Range ~ min 5.1 0.90 1.0 1 70 2.1 0.0 51.0 0. 41
max 7.5 1.07 261.0 4,285 7,760 178.5 160.0 245.0 5.55
Average 6.2 0.99 106.1 949 2,952 57.6 56.9 117.9 1.38
Std. Dev. 0.5 0.04 53.8 927 1,851 40.9 43.0 44.7 1.14
Coeff. of

variation 7.6% 3.7% 50.7% 97.7% 62.7% 70.9%x 75.7X% 37.9% B82.6%

x mg/1 x 1,000

X Qutliers, as defined by EPA Region IX (P. Cotter, pers. comm.) exceed
average by + 2 standard deviations of all values. Outliers were
deleted from statistical calculations but are included in the range.

References for statistical calculations

LOTUS Development Corp. 1985. Reference manual. Release 2. LOTUS
Development Corp. Cambridge MA. 344 p.

Pollard, J.H. 1977. A handbook of numerical and statistical technigues.
Cambridge University Press. Cambridge, G.B. 349 p.

Snedecor, G.W. 1956, Statistical methods. 5th ed. Iowa State College
Press. Ames, Iowa. 534 p.

Wonnacott, T.H. and R.J. Wonnacott. 1969. Introductory statistics. 3rd ed.
John Wiley & Sons. New York. 650 p.
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Table III.2.a. Metals in Star-Kist Samoa Dissolved Air Flotation Sludge.

Aluminum Cadmium Chromium Copper Lead Mercury Nickel
ug/1 ug/1 ug/1 ug/1 ug/1 ug/1 ug/1

Star-Kist Samoa - 1987

March 262,600 1,010 283 1,616 1,010 10.0 3,535¢%
April 260,000 5217 1,007 2,093 1,492 0.3 553
May 335,160 595 1,009 2,391 1,294 42.0 627
June 411,280 96 330 650 45%x ¢ 7.0 145
July 342,000 662 1,310 840 1,440 10.0 600
August 275,000 468 1,880 1,090 1,000 10.0 620
September 353,000 453 910 2,620 1,190 15.0 680
October 233,000 632 740 2,440 1,270 11.0 420
November 418,000 630 2,620% 3,690 3,080% 30.0 1,240
December 470,000 2,000x <1,000 4,000 1,800 <« 5.0 2,000

Star-Kist Samoa - 1988

January 323,000 600 1,980 2,850 2,240 34.0 1250
February 271,000 647 1,680 6,820% 2,070 17.0 1210
March 203,700 640 2,040 3,980 2,050 20.5 1230
April 97,000 633 980 2,520 1,490 14.0 480
May 151,250 520 2,240 3,060 1,800 10.0 160
June 177,250 432 1,980 2,770 1,470 12.0 700
July 87,000 295 1,110 2,320 1,220 9.5 640
August 145,500 746 1,240 3,250 1,470 14.0 820
September 231,000 422 850 1,730 1,100 57.0x% 910
October 67,500 475 1,100 2,150 1,000 26.0 1,060
November 125,500 600 990 1,790 1,140 12.0 1,340
Range - min 67,500 96 283 650 45% 0.3 145

max 470,000 2,000x 2,620% 6,820% 3,080¢ 57.0¢ 3,535«
Mean 249,511 554 1,233 2,393 1,450 15.5 991
Std. dev. 111,942 178 544 924 371 10.0 696

Coeff. of
variation 44 .9% 32.1% 44.2% 38.6X 25.6% 64.9% 70.2%

* Qutliers, as defined by EPA Region'Ix (P. Cotter, pers. comm.) exceed average
by + 2 standard deviations of all values. Qutliers were deleted from
statistical calculations but are included in the range.

Note: MBAS, DDT, DDE, DOD, PCB 1242, 1254, 1260, test results demonstrated poor
recoverability, Testing was discontinued with the EPA’s concurrence. Since all
results were below detection, means and standard deviations were not calculated.

References for statistical calculations

LOTUS Development Corp. 1985. 123 Reference manual. Release 2. LOTUS
Development Corp. Cambridge MA. 344 p.

Pollard, J.H. 1977. A handbook of numerical and statistical techniques.
Cambridge University Press. Cambridge, G.B. 349 p.

Snedecor, G.W. 1956. Statistical methods. 5th ed. Iowa State College
Press. Ames, Iowa. 534 p.

wonnacott, T.H. and R.J. Wonnacott. 1969. Introductory statistics. 3rd ed.
John Wiley & Sons. New York. 650 p.
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Table III1.2.b. Metals in Samoa Packing Co. Dissolved Air Flotation Sludge.

Aluminum Cadmium Chromium Copper Lead Mercury Nickel
ug/1 ug/1 ug/1 ug/1 ug/1 ug/ 1 ug/\

Samoa Packing Co. - 1987

April 642,000 761 651 1,030 640 0.3 264
May 736,000 1,720 1,600 5,210 2,770 18.0 1,750%
June 67,000 580 120% 220 190 17.7 160
July 1,350,000 552 1,590 2,090 1,700 6.0 850
August 611,000 390 1,310 2,420 960 11.0 410
September 955,000 600 1,430 3,050 1,360 24.5 570
October 835,000 < 2 1,340 40 1,620 24.0 1,117
November 228,350 688 955 3,085 1,000 28.0 450
December No data available
Samoa Packing Co. - 1988

January 1,092,000 485 1,180 2,550 700 15.0 700
February 227,750 1,795 1,005 4,255 1,575 16.5 975
March 1,025,000 2,404 1,130 6,690 2,500 18.5 955
April 164,850 1,671 695 2,475 585 24.0 260
May 31,900 1,045 1,090 4,690 1,400 11.0 520
June 28,100 3,273 2,025 7,625* 1,850 46.0% 1,245
July 1,170,000 1,710 2,140 4,765 1,570 16.0 885
August 508,000 1,480 1,115 3,475 1,105 25.5 880
September 590,000 610 1,445 3,425 1,575 31.0 950
Range - min 28,100 < 2 120% 40 190 0.3 160
max 1,350,000 3,213 2,140 7,625% 2,770% 46.0% 1,750%

Mean 603,644 1,163 1,294 3,092 1,271 17.9 699
Std. dev. 414,445 823 400 1,738 560 7.9 320

Coeff. of

variation 68.7% 70.7% 30.9% 56.2% 44.0% 44.3% 45.7%

x OQutliers, as defined by EPA Rgion IX (P. Cotter, pers. comm.) exceed average
by + 2 standard deviations of all values. Outliers were deleted from
statistical calculations but are included in the range.

Note: MBAS, DDT, DDE, DDD, PCB 1242, 1254, 1260, test results demonstrated poor
recoverability. Testing was discontinued with the EPA's concurrence. Since all
results were below detection, means and standard deviations were not calculated.

References for statistical calculations
LOTUS Development Corp. 1985. 123 Reference manual. Release 2. LOTUS
Development Corp. Cambridge MA. 344 p.
Pollard, J.H. 1977. A handbook of numerical and statistical technigues.
Cambridge University Press. Cambridge, G.B. 349 p.
Snedecor, G.W. 1956. Statistical methods. 5th ed. Iowa State College

Press. Ames, Iowa. 534 p.
Wonnacott, T.H. and R.J. Wonnacott. 1969. Introductory statistics. 3rd ed.

John Wiley & Sons. New York. 650 p.
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each of the metals reported was generally high, however.

Although variability was high, general patterns of concentration, at
least in terms of orders of magnitude, exist to help characterize the
waste. Aluminum in the hundreds of thousands of micrograms per liter, or
five orders of magnitude, for both processors, was highest 1in concentra-
tion of all the metals reported, reflecting the use of alum as a coagulant
in the treatment of the waste. Mean concentrations of chromium, copper and
lead were present in the thousands of micrograms per liter range, or three
orders of magnitude. However, copper concentrations in the Star-Kist
sludge appeared to show a rising trend throughout the period for which
data were reported. Average concentrations of cadmium and nickel were in
the hundreds, and mercury concentrations averaged 25.5 ug/1 for Samoa
Packing sludge and 12.3 ug/1 for Star-Kist.

While levels in the sludge are high for some parameters such as
aluminum, the dilution factors of 3 to 4 orders of magnitude, mentioned
above for BODg, would also apply to trace metal concentrations. Aluminum
analysis is not generally required in waste dumping or effluent permits,
but it’s use in DAF coagulation produces high levels in the sludge and
requires monitoring. Bernhard (1981) gave the hazardous concentration of
aluminum for marine organisms as 1,500 ug/1 and the minimal risk concen-
tration as 200 ug/1. Petrich and Reish (1979) found the 96 hr LCP=LCgj,
and the 7 day LCP=LCgq to be >200 ug/1 in toxicity tests of aluminum
chloride (A1C13) on 2 species of polychaete worms. The AlCl5 they used is
water soluble whereas aluminum ammonium sulfate (alum) tends to remain
complexed to particles that would readily disperse in the plume, further
reducing risk. An immediate dilution of the levels found in the sludge by

3 to 4 orders of magnitude in the wake of the vessel, plus subsequent
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mixing within the dumpsite perimeter, would render the metals undetectable
and harmless to marine life.

According to calculations of Limiting Permissible Concentration
(LPC), a theoretical dilution of 0,0004% (1:250,000) is achieved within
the dumpsite (See Section III.A.2.b). This would result in levels of 200
ma/1, for example, being reduced to 0.08 mg/1, within the dumpsite.

II71.A.2.a.3. Quantities of Waste

Total gallonages dumped each month are shown in Table III.3. It can
be seen that the permitted quantity of 256,900 gals/day is not being
approached since the monthly average in 1987 was 891,616 gals. Quantities
in 1985, 1986 and 1987 were larger than in prior years, due in part to
increases in capacity and production. Lower quantities reflected, in some
instances, periods in which plants were closed for repair, remodelling or
expansion. Figure III.2. illustrates the variability in disposal levels
based on quarterly averages, and also shows the transition to increased
capacity after 1984.

IIT.A.2.b. Specific Gravity of Samoan Cannery Waste

ITT.A.2.b.1. 1987 Tests

Waste samples from the holding tanks of Star—-Kist Samoa and Samoa
Packing facilities, as well as samples of the mixed waste from the holding
tanks of the disposal dump vessel, were frozen and shipped to Los Angeles
for toxicity testing three times during 1987. Each of these samples was
thoroughly mixed prior to bioassays and a portion of each sample was
tested for determination of specific gravity. Empirical tests of settle-
able material contained in three of the waste samples were also conducted.

The methods used to determine specific gravity are described in

Standard Methods for the Examination of Water and Wastewater, (Anon.,
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Table III.3. Sludge Ocean Dumped in American Samoa in Gallons with Annual Average,
Standard Deviation and Coefficient of variation.

Year Month SK-Samoa VC/SAMPAC Totatl Year Month SK-Samoa VC/SAMPAC Total
1980 Oct 0 1985 Jan 552,000 0 552,000
Nov 86,700% 0 86,700% Feb 576,000 0 576,000
Dec 0 Mar 396,000 128,542 524,542
Apr 663,856 310,361 974,217
1981 Jan 130,375 May 652,947 299,035 951,982
Feb 701,000 246,875 1,295,125% June 528,000 272,482 800,482
Mar 216,875 July 648,000 363,579 1,011,579
Apr 269,950 311,625 581,575 Aug 528,000 277,948 805,948
May 265,800 416,000 681,800 Sept 432,000 234,897 666,897
June 304,950 174,000 478,950 Oct 792,000 360,965 1,152,965
July 311,625 Nov 792,000 408,850 1,200,850
Aug 1,021,200% 292,975 1,946,610% Dec 624,000 336,700 960,700
Sept 320,810
Oct 347,200 249,500 596,700 1986 Jan 528,000 360,750 888,750
Nov 268,800 256,000 524,800 Feb 480,000 336,700 816,700
Dec 205,800 306,000 511,800 Mar 576,000 384,800 960,800
Apr 662,000 432,900 1,094,900
1982 Jan 193,200 48,000 241,200 May 576,000 456,950 1,032,950
Feb 210,600 159,375 369,975 June 432,000 484,500 916,500
Mar 297,200 193,750 490,950 July 528,000 658,125 1,186,125
Apr 334,800 322,000 656,800 Aug 528,000 528,149 1,056,149
May 63,000 271,000 334,000 Segt 552,000 454,466 1,006,466
June 253,250 237,000 490,250 Oc 672,000 454,466 1,126,466
July 274,200 268,125 542,325 Nov 600,000 484,515 1,084,515
Aug 174,000 110,000 284,000 Dec 384,000 496,560 880,560
Sept 247,800 187,686 435,486
Oc 243,000 292,702 535,702 1987 Jan 384,000 398,045 782,045
Nov 170,000 273,750 443,750 Feb 456,000 451,521 907,521
Dec 268,926 237,625 506,551 Mar 480,000 603,567 1,083.56/7
Apr 552,000 507,941 1,059,941
1983 Jan 273,200 209,450 482,650 May 516,000 539,085 1,055,086
Feb 328,200 208,750 536,950 June 504,000 543,051 1,047,051
Mar 319,200 258,750 577,950 July 408,000 403,692 811.692
Apr 327,400 215,000 542,400 Aug 475,200 298,448 773,648
May 384,000 245,625 629,625 Sept 540.000 412,346 952,346
June 290,400 305,000 595,400 Oct 504,000 365,631 869.631
July 380,000 172,711 552,711 Nov 408,000 389,060 797,060
Aug 202,100 143,750 345,850 Dec 516,000 321,192 837,192
Sept 277,500 135,000 412,500
Oct 398,400 199,375 517,775 1988 Jan 276,000 319,424 595,424
Nov 378,600 106,250 484,850 Feb 456,000 377,586 833,586
Dec 250,800 225,625 476,425 Mar 480,000 434,764 914,764
Apr 444,000 272.259 716.259
1984 Jan 171,400 202,375 373,775 May 484,000 277,620 761.620
Feb - 293,600 197,500 491,100 June 507,000 414,710 921,770
Mar 306,200 165,000 471,200 July 421.000 299,494 729,494
Apr 120,625 Aug 468,000 398,826 866,826
May 854,800% 120,625 1,289,800% Segt 362,100 242,890 604,990
June 193,750 oct 542,000 NA
July 241,200 191,750 432,950 Nov 565,000 NA
Aug 322,300 215,985 538,285 Dec 478,000 NA
Segt 347,900 0 347,900
Oc 470,800 0 470,800
Nov 302,100 0 602,100
Dec 850,900 0 850,900

* Value given i1s for a three month period.
compute statistics for SK-Samoa and for Total

Aveage of this value was used to
or the period.
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Table III.3. (continued)
Year StarKist Samoa Total
Samoa Packing
1980 Insufficient data were reported to permit statistical analysis.
1981 Average 282,058 269,388 561, 447
Standard Deviation 48,654 71,802 30,816
Coefficient of variation 17.25% 26.65% 16.47%
1982 Average 227,498 216,751 444,249
Standard Deviation 68,480 76,953 114,016
Coefficient of variation 30.10% 35.50% 25.66%
1983 Average 317,483 202,107 517,924
Standard Deviation 58,370 53,600 77,793
Coefficient of variation 18.39% 26.52% 15.02%
1984 Average 346,700 175,951 489,001
Standard Deviation 165,849 34,593 128,225
Coefficient of variation 47.84% 19.66% 26.22%
1985 Average 598,734 299,336 848,180
Standard Deviation 117,813 74,792 221,126
Coefficient of variation 19.68% 24.99% 26.07%
1986 Average 543,167 461,073 1,004,240
Standard Deviation 80,909 80,589 107,858
Coefficient of variation 14.90% 17.48% 10.74%
1987 Average 478,600 436,132 914,732
Standard Deviation 52,192 90,315 114,850
Coefficient of variation 10.91% 20.71% 12.56%
1988 Average 456,925 253,136 770,637
Standard Deviation 74,410 156,970 115,720
Coefficient of variation 16.28% 62.01% 15.02%
TOTAL 1980-1988
Average 379,888 292,886 602,100
Standard Deviation 176,720 132,598 309,945
Coefficient of variation 46.52% - 45.27% 51.48%

For statistical calculation references see Table III.1.a.
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1985). A1l measurements were conducted in duplicate, and samples of
distilled water were also measured as part of each run to establish a
reference. The specific gravity of a sea water sample collected in the
San Pedro Basin, scuthern California, was also determined. Diluted
aligquots of each of the waste samples were placed in separatory funnels
for one hour to determine the extent of fractionation into floating and
settling portions.

The data obtained during these measurements and the specific gravity
determinations are presented in Table III.4. The average specific gravity
of the replicate determinations is also listed and, since the wastes are
to be disposed of at sea, this average is compared to the specific gravity
of the sea water sample measured.

A1l waste samples showed a slightly higher specific gravity than
distilled water but varied closely around that of sea water, departing
from that value by only a few parts per thousand. This indicates that the
material will tend to disperse in near surface waters upon discharge, a
situation that is borne out by visual observation during previous and
presently ongoing monitoring of the waste field.

ITI.A.2.b.2. 1982 Tests

Specific gravity and settling rate tests were conducted in 1982 on
DAF sludge from American Samoa. In tests in a 14 ft column, 92% of the
test material was still in the surface layer after 30 min, and only 0.5%
was on the bottom. After 120 min, 72.3% of the test material was still in
the surface layer and 7.1% was on the bottom. The rest was suspended in a
mixed layer in the middle of the column (Soule and Oguri, 1983).

II1.A.2.c. Site Capacity

Site capacity has been determined by two methods: 1) on the basis



Table I1I.4. Specific Gravity of Samoan Cannery Waste.
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Sample Temp.Vol. Wt. Wt./Vol. Fx Spec. Avg Avg. SG/
‘C ml mg Grav. Sea water
Distilled Water 21.9 246 244.16 0.9925 0.9979 0.9904 0.989
21.9 250 247.23 0.9889 0.9979 0.9868
19.2 100 98.96 0.9896 0.9983 0.9879 0.989
19.2 100 99.20 0.9920 0.9983 0.9903
19.0 100 99.13 0.9913 0.9984 0.9897 0.990
19.1 100 99.17 0.9917 0.9984 0.9901
Sea Water 21.4 247 252.57 1.0226 0.9980 1.0205 1.019
21.4 242 246.54 1.0188 0.9980 1.0167
Waste Star-Kist - May 22.0 392 399.52 1.0192 0.9979 1.0170 1.019 1.000
22.0 423 432.83 1.0232 0.9979 1.0211
Samoa Packing - 20.8 412 413.67 1.0041 0.9981 1.0021 1.002 0.984
May 20.9 400 401.83 1.0046 0.9981 1.0027
Mixed - May 21.4 400 404.76 1.0119 0.9980 1.0099 1.014 0.996
21.4 406 414.52 1.0210 0.9980 1.0189
Star-Kist - 21.6 386 395.4 1.0244 0.9980 1.0223 1.023 1.004
July 21.5 418 428.5 1.0251 0.9980 1.0231
Samoa Packing - 21.9 380 377.57 0.9936 0.9979 0.9915 0.990 0.972
July 21.7 434 429.98 0.9907 0.9979 0.9887
Mixed - July 22.1 406 406.68 1.0017 0.9979 0.9996 1.002 0.984
22.1 403 405.95 1.0073 0.9979 1.0052
Star-Kist - 20.0 330 338.35 1.0253 0.9982 1.0235 1.018 0.999
September 19.8 318 322.49 1.0141 0.9982 1.0123
Samoa Packing - 20.2 336 345.55 1.0284 0.9982 1.0266 1.021 1.003
September 20.2 340 346.2 1.0182 0.9982 1.0164
Mixed - 21.6 360 367.44 1.0207 0.9980 1.0186 1.021 1.002
September 21.6 360 368.83 1.0245 0.9980 1.0225

* F = Temperature correction factor
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of the MPRSA Limiting Permissible Concentration; and 2) by the Koh-Chang
numerical model study summarized in Section III.A.2.d., and presented in
Appendix B.

III.A.2.c.1. Limiting Permissible Concentration (40 CFR 227.27(a){2)})

As required by the MPRSA (40 CFR 227.27) the constraints on ocean
disposal are to be determined based on the demonstrated toxicity of the .

Toxicity tests were conducted on wastes from Star-Kist Samoca and
from Samoa Packing, and on mixed samples from the holding tank of the
disposal vessel prior to ocean dumping (SOS-Environmental, Inc., 1987j).
These tests, conducted in three separate series used Fundulus parvipinnis,
the California killifish, Acanthomysis sculpta, a mysid shrimp, and
Euryrdice caudata, a planktonic isopod, as test species. The most
sensitive of the organisms was Acanthomysis sculpta, as it was in earlier
tests (Soule and Oguri, 1983a). The earlier tests reported an LCP=LCgj
for Acanthomysis as 0.04% of the Star-Kist waste tested ét that time. The
1987 test of Acanthomysis for the three waste samples showed a range of
LCP=LCgqy values from 0.04%, for Samoa Packing test series 2, to 0.27% for
the mixed sample test series 3 (See Appendix A.2, Table 1). The Limiting
Permissible Concentration (LPC), based on the worst case, that of Samoa
Packing Co. test series 2, is 0.01 X 0.04% or a 0.0004% concentration of
the waste, unchanged from the 1983 test value.

III.A.2.c.2. Release Zone (40 CFR 227.28)

The release zone, "...the area swept by the locus of points 100
meters from the perimeter of the conveyance...”, was 200 m plus 8.1 m,
the beam of the dump vessel then being used, or a total of 208.1 m in
width. The length of the release zone is based on the capacity of the

dump vessel, the rate at which her tank is pumped and the speed of the
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vessel during dumping operations. The pumping rate, 140 gallons per
minute per knot at 5 knots equals 700 gallons per minute. This would
require 34.3 minutes to empty the 24,000 gallon tank aboard the vessel.
The vessel at 5 knots would cover 5.3 kilometers in that period. The area
of the release zone, based on width multiplied by length, is 1,102,930
m2. A change in beam width from 8.1 m to 6.7 m for the Mataora would
reduce the reilease zone by less than 1 percent, not a significant change.

IIT.A.2.c.3. Initial Mixing (40 CFR 227.29)

In the absence of a detectable thermocline within 20 m of the
surface in the area of the proposed dumpsite, the depth of the initial
mixing volume is assumed to be 20 m (Soule and Oguri, 1983a). The initial
mixing volume is, therefore, the Release zone area multiplied by 20, or
22,058,600 m3.

III.A.2.c.4. Conclusions 40 CFR 227.29 (a)

The concentration of the waste within the initial mixing volume will
distribute the 24,000 gallons capacity of the tank aboard the dump vessel

3 in the 1.5 n m

through the initial mixing volume of 22.06 x 106 m
diameter site to yield an overall concentration of 0.0004%, the LPC.

The theoretical site capacity, of the present site, using
calculations based on toxicity test LPC, 1is 128,000 gals. This is
adegquate to accommodate two trips per day, with the possible expansion of
vessel capacity to about 50,000 gals or more trips. However, if the
permitted quantity of 256,000 gals were dumped each day, it would equal
the LPC with no margin for error. This guantity would not be dumped
except under emergency circumstances such as backlog from vessel breakdown

or plant malfunction. Increasing the site diameter at the deeper water

preferred site to 3.0 n mi provides for a 2-fold safety factor. The
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following calculations show the maximum gallonage that could be dumped,

based on the LPC-calculated dilution of 0.0004%, using various dumpsite

diameters:
1.0 n mi 56,931 gals 2.5 nmi 355,857 gals
1.5 nmi 128,095 gals 3.0 n mi 512,37$ gals
2.0 nmi 227,723 gals 3.5 n mi 697,404 gals

II1.A.2.d. Numerical Model Study

In the numerical model study of the present dumpsite, using the modified
Koh-Chang model, (Appendix B) Koh and Lee found that under zero current
conditions the 24,000 gals of waste would fill and remain within the 1.5
n mi diameter dump circle, diffusing equally from the center of the site.
It reaches the dilution of 1:250,000 (0.04%) required, based on bioassay
tests (See Appendix A.2). Under a 0.2 knot current, in winter, the plume
would not fill the circle but would form a long ellipse shape, reaching
the required dilution about 0.75 n mi outside the dumpsite (See Appendik
B). Under a 0.4 knot current it would extend about 0.85 n mi beyond the
circle. In summer a longer, more slender plume would extend 1.45 n mi
beyond the perimeter in reaching the required dilution. No waste is
measurable at that dilution. Under worst case conditions, a current to
the northwest, the plume would reach the longshore current outside the
120 fm line but not reach shore, although it would be closer to shore than
is considered prudent. If the longshore current breaks up or reverses,
wastes might reach the airport reefs.

When the diameter was enlarged to 3.0 n mi, for the deeper water
site, the plume would be retained within the perimeter of the site under
most conditions. However, enlarging the present site to that diameter
might bring the plume to the 120 fm contour under routine dumping

conditions, closer to shore than 1is considered prudent. Therefore the
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site as presently centered can not be enlarged to that diameter. The
deeper water thus becomes the preferred site. If dumping takes place
near the periphery (0.3 n mi inside) upcurrent, the plume will be fully
contained within the preferred site (See Appendix B, the model study, for
illustrations).

III.A.3. FEASIBILITY OF SURVEILLANCE

IIT.A.3.a. Difficulties of Surveillance

Surveillance of ocean activity off American Samoa is difficult at
best, since the waters are rough and the weather variable, navigation and
communication systems are rudimentary, and Coast Guard rescue services are
non-existent. The availability of vessels large enough to perform
monitoring in rough weather is poor, and those vessels available lack
power supply for use of electronic gear or deck hoists for sampling, as
well as deck shelter for equipment.

The equipment considered to be basic for standard monitoring
programs was not available in American Samoa and had to be brought in from
the mainland. The InterOcean current meter, built to interface on
shipboard with a computer, had to be downrigged to produce a deck readout
since there is no sea-going computer equipment available in American
Sam9a. There are no service facilities for this instrument except in San
Diego. Electronic sensors in the Martek instruments which measure
temperature, salinity, dissolved oxygen, pH and 1light transmittance are
fragile and require continuing care in the field and laboratory, as well
as hand carrying to Los Angeles for repairs, since there is no service
available in American Samoa or in Hawaii.

IITI.A.3.b. Feasible Methods of Surveillance

The public has opportunities for observing the ocean dumping
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activity since the dump vessel is readily visible as it transports the
wastes and can be seen at the dumpsite in good weather. Furthermore, the
dumpsite is clearly visible from the control tower of Pago Pago
International Airport, and small planes overfly the site en route to the
Manua Islands to the east or to Western Samoa, to the west. There is a
Coast Guard liaison officer present in Pago Pago for enforcement if
violations are documented.

III.a.3.b.1. Present Site

Over the long term, field monitoring of the scope included in the
Research Permits should not be necessary, and the difficulties of using
electronic equipment have been demonstrated. The following procedures are
considered to be feasible for surveillance of the present site:

1) During the functional 1ife of the current meter, measurements
should be continued on a monthly basis. A measurement of
direction before the start of dumping and at the end could be
made from the dump vessel.

2) Ammonia-N can be used to map the dispersal and degradation of
the plume, as was demonstrated by Soule and Oguri (1984,1986).
This requires only that water samples be taken in the field
and placed in acidified bottles, chilled and returned to the
cannery laboratory. Bottles can be stored in a refrigerator
until the laboratory is ready to perform analyses using an
Orion ammonia probe and a pH meter. This is a much more
accurate test than the traditional five day biochemical oxygen
demand (BOD5) test which requires a larger sample, chilling on
board and immediate processing when the sampling vessel

returns, usually in the late afternoon. Soule and Oguri (1984,
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1986) demonstrated the positive correlation of Ammonia-N and
BODg, and recommended use of the former in monitoring.

Temperature and salinity data have proven interesting to
scientists, especially since the effects of E1 Nifo -
Southern Oscillation (ENSO) events were discernible in the
data (See Sections III.B.1 and III.B.2). However, there is no
thermocline or halocline at the depths studied, and no
significant differences were found in the values between
dumpsite stations or controls. The tropical thermocline is
generally found between 100 and 200 m. (See Section
I11.B.3.c). Thus, there is 1little need from the regulatory
viewpoint for continuing to record these data, given the
difficulties in keeping the instrumentation functional. A
simple reversing thermometer would provide adequate data, if
needed, or the requirement could be dropped altogether.

Dissolved oxygen has been of critical interest, especially
since the saturation levels in tropical waters are close to
the requirements of some species of fish. Waters off American
Samoa have been supersaturated on some occasions, reflecting
the turbulent mixing in the dumpsite area. Efforts to find an
oxygen sag in the plume required following the dump vessel as
closely as possible in order to record a transitory oxygen sag
(Soule and Oguri, 1983a) and levels generally do not fall
below the ASG water quality standard of 5 ppm (unless the
natural background level is less). Otherwise, oxygen levels do
not appear to be depressed by the plume. Continuing to

measure this parameter with fragile electronic equipment is
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probably unnecessary.

ITIT1.A.3.b.2. Deeper Water Site

The deeper water site is outside American Samoa territorial waters
so that determining compliance with ASG water quality parameters is not
required. Nevertheless EPA requires monitoring to determine that the
waste is adequately diluted and dispersed within the dumpsite to reach
ambient conditions at the perimeter. The new permit monitoring program
will test eliminating the use of a small boat because it is no longer
considered necessary to have as many measurements within the plume as
were performed during the research permit. The longer distance of the
site from shore would increase the difficulty of using small boats.

Sampling from the dump vessel itself will be tested under the permit
to be issued, which will require installing a davit or boom to raise and
lower the water quality sampling devices. Electronic probes will not be
required because of their fragility and difficult maintenance. The dump
vessel will not transit the dump plume, but will take samples before
dumping begins and on the downcurrent edge after dumping is concluded..

As a check on the dilution factor, one set of grab samples could be
made from the dump vessel before dumping and another set on the
downstream margin of the plume after dumping is completed.

Parameters required for analysis in quarterly sampling of the waste
prior to dumping should include those listed in Tables III.1. and III.2.,
including trace metals but not pesticides and PCBs (See Section IV.E. for
details of the site management plan).

ITII.A.4. EXISTENCE AND EFFECTS OF CURRENT AND PREVIOUS DISCHARGE
AND DUMPING IN THE AREA

The principal effect of the ocean discharge has been the positive

one of eliminating the serious impacts generated by land disposal. Ocean
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disposal has been in operation since 1980. The quantities dumped in that
period are given in Table III.3. There have been no discernible permanent
effects on the water quality of the ocean in or near the dumpsite. The
water color at control sites was a deep oceanic blue (Forel-Ule Scale 1)
in 1982 ~ 1983 monitoring during the ENSO event, and has been a light
oceanic blue (Forel-Ule Scale II or III) in 1987. This may reflect
increased microheterotrophic activity from long term dumping, or from
increased terrestrial rainfall runoff, but the lack of greenish hues
indicates that phytoplankton eutrophication has not occurred.

Initially in 1980 when ocean dumping began, some individuals claimed
that the wastes were coming ashore, and that odors also came ashore. No
physical evidence of waste onshore has been collected or dates documented
of any such occurrences, although D. Itano of the ASG states that he has
observed and smelled the waste on shore (See letter, section V.D).

Because of the nature of the forage fish and pelagic fish, coupled
with the depth of water and slope of the bottom, the wastes may or may not
have enhanced the sport fishery or gleaning activities along the shores.
Increased population pressures on the gleaning resources would mask any
enhancement that might have occurred. However, there is no evidence that
the waste dumping has had any deleterious effect on the ocean waters or

the reef and shore habitats.
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III.B. PHYSICAL ENVIRONMENT
III.B.1. METEOROLOGY AND AIR QUALITY

III.B.1.a. Meteorology

The Pacific Ocean dominates both atmospheric and oceanic climate in
American Samoa. Predominantly easterly trade winds, which blow from east
to west and the periphery of the westerly flowing South Equatorial Current
are the major factors.

The ambient air quality of the Pago Pago, American Samoca region is
not well documented as compared to the air quality information available
in urban portions of the mainland United States. However, meteorological
conditions have been well documented and a weather station is located at
Pago Pago International Airport on Tutuila Island. When a U.S. Naval
Station was operated in Pago Pago Harbor, observations of tide and weather
were collected there, but the airport area is drier than the harbor area,
making the data less comparable. Data have been compiled from ships’
observations offshore from Pago Pago Harbor, collected between 1854 and
1978, and averaged in the U.S. Navy Marine Climatic Atlas of the World,
South Pacific Islands {U.S. Naval Weather Service (USNWS), 1979].
Averaging of such an extensive number of data points tends to mask the
variability and long term trends of conditions. The meteorological infor-
mation contained herein has been summarized from this source. The meteo-
rological conditions at the proposed ocean dumping site are assumed to be
similar to those represented in the atlas.

III.B.1.a.1. Air Temperature

The annual average air temperature (USNWS, 1979) is 27°9Cc (80.6°F),
with temperatures averaging 27.2°C (81°) during the southern hemisphere

winter months of June through November, and 28.0°C (82.49F) during the
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summer months of December through May. Average monthly temperatures are
relatively unaffected by changing winds and show a range of standard
deviations of 0.9°C to 1.5°C for winds from various directions.
I11.B.1.a.2. Rainfall

Rainfall is frequent, and as is often typical of tropical islands,
there are frequent showers. The wettest months are November through May,
and the other months represent the “dry” season, which is often quite wet.
Most of the heavy rain is associated with winds from the westerly or
northerly sectors, indicating that the wet season is the period when the
easterly trade winds are least dominant. Rainfall varies greatly in
different areas. The Pago Pago airport has 125.4 inches per vyear, the
harbor has 200 inches per year, and Mt. Alava and Tau Mountain (Figure
I111.3.) west of the harbor, have 250 and 300 inches per year respectively
(ASF, 1981d). Rainfall has been reported for January, the wettest month,
that varies from 5 to 65 inches [U.S. Defense Mapping Agency (U.S.DMA),
1985}. The Pago Pago region has a relative humidity of 80% or greater
more than 50% of the time. Other weather conditions, such as wind and
visibility, are seasonally variable.
ITI.B.t1.a.3. Winds

Easterly trade winds dominate air flow in the area, with over 50% of
all winds being easterly (from the east, northeast or southeast). During
the winter months of May through October this easterly dominance exceeds
80%, with dominant wind flow being slightly more southerly than during the
other months. Wind data for December and June are given in Figure III.4.
During the storm season (December-March), wind directions principally
range from northerly to southeasterly. During the rest of the year, the

prevailing winds are more consistently easterly and southeasterly (trade
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Figure II11.3. Rainfall records show 125.4 inches per year at Pago
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Figure II1.4, Mean wind direction and speed, Pago Pago, American
Samoa.
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wind speeds observed from each direction; + indicates <.5% but >0

Source: U.S. Navy Marine Climatic Atlas of the world, Volume V.
South Pacific Ocean, NAVAIR 50-1C-532. Naval Weather Service,
October 1979.
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winds) and are generally stronger. There are very few calm days at Tutuila
Island. Winds tend to be stronger in the winter months (i.e., June).
Winds from the south, southwest and west occur most infrequently. Wind
velocities average 10.6 knots (k) throughout the year and are strongest
during the months of June through October, averaging 12.0 k during this

period. The average for the other months is 9.5 k.

High winds, with velocities in excess of 22 knots occur throughout
the year but are most frequent during the winter months. These winds are
generally easterly during the winter and are more northerly and westerly
during the summer. Hurricanes, such as Hurricane Zuman in April 1987, are
infrequent and seasonal bu£ can devastate both land and coastal areas.
Winds from the north often indicate the onset of stormy weather, and make
sea conditions enroute or at the dumpsite quite variable and rough, with
some areas in the lee of the mountains and others subjected to gusts
through the "windows” in mountain passes. A rare south wind storm which
lasted for several days during the July 1982 monitoring efforts brought a
sudden drop in air temperature to about 21°C (70°F) and heavy rains.
Coupled with seasonally extreme low tides, seas were so rough that it was
impossible for small boats to leave the southward facing harbors, and
larger vessels such as the dump boat and long liner fishing boats had
great difficulty making way into waves breaking across Taema Bank higher
than the vessels.

The 1982-1983 period of the E1 Nifilo-Southern Oscillation (ENSO)
event produced profound changes in the large oceanic upper atmosphere
circulation cells that occur circumtropically between 30° N and 30° S
(Tourre, 1987). The large Pacific cell was displaced eastward exactly

over the eastward extension of an area of equatorial waters warmer than
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299Cc. Anomalies in the zonal circulation are illustrated in Figures
I11.5.a,b, from Tourre. While the anomalies at 170°40’ during June, July
and August were not as severe as those to the east and west, the anomaly
in December, January and February 1982-1983 was extreme. Zonal wind
anomalies are postulated as the triggering mechanism for ENSO events,
driving the changes in oceanic circulation (Shiying and Jinshu, 1987),
discussed in section III.B.2.d. The ENSO changes may have been the cause
of differences in drogue and plume direction in 1982 and 1983 (See Section
B.2.c.), and in species composition (e.g., D.F. and J.D. Soule, 1985).
IIT1.B.1.a.4. Visibility

Visibility in the Pago Pago area is greater than 5 n mi most of the
time and greater than 10 miles about 60% of the time. However, there are
occasions when the visibility is significantly reduced. For example,
visibility is less than 2 n mi about 0.15% in June and about 2.0% of the
time in December, usually associated with precipitation. Since these data
represent long term averages, they tend to suggest that visibility is less
of a problem for navigation than it is, based on field experience, during
meonitoring of the waste field, when there are short intervals in time and
space for determining positions.

III.B.1.b, Ambient Air Quality

The ambient air quality in the Pago Pago area and the proposed ocean
dumping site is considered to be good, and federal ambient air quality
standards are believed to have been attained. The good ambient air
quality in the region is due to a number of factors including:

1) constant wind flows;

2) few days of stagnant air flows;

3) absence of <constraining physical landforms; and
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4) the absence of a significant number of mobile and stationary
sources of air pollutants.

The ASG primary ambient air quality standards are the same as the
federal standards (See Table III.5.a).

III.B.1.c. Air Quality Impacts

The impacts on air quality at the proposed designated ocean dumping
site are minor and insignificant. Sources of emissions from disposal of

cannery waste are:

1) Odors generated during the loading/unloading of wastes;

2) Vessel emissions from the transport of wastes to the dumping
site.

3) Potential emissions from the volatilization of components in

the waste stream.

At present, approximately 48,000 gallons of cannery wastes are
disposed of on a daily basis, although the average daily volume would
increase to about 120,000 gal with the full scale disposal of press and
pre-cooker waters. However, the same amount of solids and oil and grease
would be discharged, lowering the concentrations. The capacity of the
disposal vessel is now 24,000 gallons, and 2 vessel trips per day are now
necessary to dispose of the cannery wastes. However, the vessel can be
enlarged if necessary.

The disposa1'vesse1 which dumps cannery waste also generates air
emissions. The dump vessel is a 1100 horse-power (hp) diesel vessel.
Emission estimates have been derived from the EPA (1977) Compilation of
Air Pollutant Emission Factors (AP-42), and estimated emissions prepared
by the Port of Long Beach (PLB, 1975). The transportation emissions

associated with the disposal of the cannery wastes are summarized in Table



Table III.5.a5 ASG and Ambient Air Quality Standards

(Primary) Averaging
Air Pollutant Standard Period
Qzone 0.12 ppm 1 hour
Carbon Monoxide 9 ppm 8 hours
35 ppm 1 hour
Nitrogen Dioxide 0.05 ppm annual
Sulfur Dioxide 0.03 ppm annual
0.14 ppm 24 hour
Total Suspended 75 ug/m3 annual
260 ug/m3 24 hour

Lead 1.5 ug/m3 calendar quarter

Ge-II1
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III.5.b.

For comparison purposes only, the project emissions have been
compared with threshold levels for new source review in Regulation XIII of
the South Coast Air Quality Management District (SCAQMD) in southern
California. These thresholds are the levels which trigger offset require-
ments in the South Coast Air Basin and are among the more strict threshold
levels in the United States. Note that the estimated emissions in Pago
Pago are well below the SCAQMD threshold levels for "significant impacts”.
An Air Quality Inventory of Tutuila has been performed and is on file with
EPA Region 9. A study of odor from the canneries in 1988 confirmed the
emission of hydrogen sulfide (S. Weigman, pers. comm.). However, 1land
based emissions are beyond the scope of the FEIS.

Finally, there is a potential for air emissions from volatilization
of certain contaminants in the waste stream as they are discharged into
the ocean. These include hydrogen sulfide and ammonia-N due to the
biodegradation of sludge. Currently it is not possible to estimate these
emissions. However, the portion of the waste stream that is subject to
evaporative losses is expected to be very low because the waste is fish
by-products which have been treated by dissolved air flotation (DAF).

Based on these conservative estimates, the potential for air quality
impacts is believed to be negligible. The proposed ocean dumping
activities will not result in the generation of significant amounts of air
pollutants. Meteorological conditions provide excellent dispersion of
pollutants, i.e., constant easterly wind flows. Therefore, this project
does not impact the ambient air quality standards in the area and

compliance with these standards is expected to continue.

III.B.1.d. Mitigations



Table III.5.b. Estimated

Vessel Emissions*

Pounds/day
ROG SOx TSP NOXx CO

1. Within Harbor 0.07 18.14 " 2.28 4,13 0.04

2. To ocean dumpsite 0.37 36.15 12.88 8.54 1.60

TOTAL EMISSIONS 0.44 54.29 15.16 12.66 1.64

SCAQMD Threshold 75 150 150 100 550
* Assumes 2 trips/day; 40 to 60 gal per hour fuel consumption; 6
nautical miles to/from ocean dumping site at full speed; 3 miles at
and emission factors

cruising speed within harbor and during discharge;
given in EPA AP-42 Table 3.2.3-3 and 3.2.3-2.

as

LE-TII
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The proposed ocean dumping of cannery wastes is a mitigation for
odor impacts since the preferred location of the site is about 2.25 n mi
offshore and well away from receptor areas. The loading of wastes does
not create objectionable odors. No other mitigation measures are required

due to the low level of air emissions generated by the proposed project.
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III.B.2. PHYSICAL OCEANOGRAPHY

III.B.2.a. South Pacific Currents

American Samoa lies within the northern portion of the counterclock-
wise South Pacific gyre formed from the Pacific South Equatorial Current.
The current south of 6° South, and between 100° West and 175° West, is
variable and only a small portion of currents have rates between 1 and 2
k; most, but not all of the surface currents are in a westerly direction.
The predominance of westward flowing currents decreases with increasing
latitude, with a corresponding increase in variability [U.S. Defense
Mapping Agency (USDMA), 1985; USNWS, 1979]. The South Equatorial Current
begins as a wide band originating in the Peru Current off South America
(Sverdrup et al., 1942), and becomes more narrow and with lower velocity
as it moves westward when it reaches the archipelagos of the Line Islands,
Tuamotu Islands and Society Islands (Figure III.6.). The extensive
shoaling associated with the high volcanic islands and low atolls deflects
and slows the water movement, also creating extensive eddy systems.
Island effects are known to occur in the Pacific where currents are
deflected and reflected off islands, depending on the angle of incidence
with which the currents, winds and waves impinge on the island mass
(USDMA, 1985).

Muromtsev (1963) identified the presence of a gyre beginning with
the South Equatorial Current and flowing southwesterly and
counterclockwise to the east of the Tuamotus and also a smaller gyre
flowing southwesterly in the vicinity of American Samoa, and south along
the Tonga Trench. Wyrtki (1975) and Blackburn (1981) indicated a gyre,
originating in an eastward equatorial current at about 10° S and forming a

counterclockwise gyre at about 170° £, which may occur in certain months
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and would bring westerly waters into the Samoan Islands. According to
Muromtsev, these gyres exist in the surface to 150 m depths, below which
the southwesterly flow is obscured. Somewhat deeper water flows (below 200
m) are to the northwest from the Southern Ocean, which brings subantarctic
waters north to converge with equatorial waters, creating midocean
upwelling. At 2,000 m, Muromtsev showed a southward flow from the Gulf of
Alaska to the Southern (Antarctic) Ocean, but at 2,500 m, he reported a
northward flow from the Southern Ocean to the north equatorial area.
Since depths south of American Samoa reach at least 2,750 m, the currents
discussed above will all affect the biological conditions of the dumpsite
area. The depth of the thermocline, to 150 m indicates that little mixing
occurs between the upper waters and deeper waters in the vicinity of
Tutuila. Flow from the south is unimpeded by any land mass before
reaching Tutuila indicating the presence of a surface gyre.

III.B.2.b. Currents off American Samoa

Surface current velocities within the area of American Samoa are listed as
being between 0.3 and 0.9 k, (USDMA, 1985; USMWS, 1979) and the generally
prevailing direction of flow is towards the west southwest. The width of
the island shelf, coupled with the prevailing winds and currents from the
east south east, probably produce strong island effects such as an eddy at
the southwest end of the island. This also tends to concentrate nutrients
and fisheries resources there.

The very steep cliffs on the north shore, and along the south shore,
particularly between the airport and Steps Point, are battered by waves
that ¢climb 30 to 40 ft up the cliffs, producing extreme turbulence at
times. When winds shift to the north during storms, the southern

nearshore waters are protected by the mountains, but gaps between peaks
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create window effects, again causing turbulent mixing. Currents always
increase in narrow passageways such as the openings in reefs and do not
always turn with the tides. Where a barrier reef lies close tc :the coast,
a heavy swell will throw so much water over the reef that the escape of
water causes a constant outgoing current, (USDMA, 1985). This is probably
true of the Taema Bank area, as shown in drogue studies of Pago Pago
Harbor, discussed below. Heavy rainfall that drains into the harbor would
also add to outgoing flow.

Currents with velocities in excess of 1.0 k occur infrequently off
Tutuila Island. The wind driven prevailing surface oceanic currents that
impinge on Tutuila Island would cause wave reflection, localized eddy
formation and variability in current direction and velocity. These could
be further influenced by tides, even though the local tidal range 1is
relatively small, with a mean range of 2.5 ft (0.76 m) and a spring tide
range of 3.1 ft (0.94 m) (NOAA, 1986). Such variations would be more
apparent close to shore and extend seaward an unknown distance.

The prevailing winds and oceanic current, plus the other shoaling or
land phenomena, help to set up a persistent longshore current to the
southwest along the coast between the west side of Pago Pago Harbor and
Steps Point, although the surface current is known to reverse at times.
These longshore currents keep waters from the present dumpsite offshore.
In any case, contents of the waste field would not be measurable that far
from the dumpsite since dilution factors and diffusion are so great.
Waters from the preferred dumpsite would not reach the longshore current.

I11I1.B.2.c. Previous Current Meter and Drogue Studies

Metcalf and Eddy Inc. (1979) evaluated nearshore currents with

current meter measurements and drogues near the western boundary of Vai
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Cove, at the western end of the airport runway. Their studies, conducted

in February and July 1979 within about 0.5 n mi of shore, showed that
there was a longshore current of 5.5 cm/sec (0.1 k) to 20 cm/sec (0.4 k)
which they said was subject to tidal influence. Their data do not support
the assumption that waters off Tafuna flow southwesterly during flood tide
and northerly during ebb tide in February. Current directions were
reversed in July, suggesting a seasonal shift in inshore tidal vectors,
but data were insufficient to verify that. Surface drogues showed the
effect of wind direction and velocity on the surface of the water column,
with drogues traveling north northeast during ebb tide with light WSW
winds, and toward the southwest during flood tide with strong north winds
or light southeast winds. The data indicated a net transport of 5.5
cm/sec (0.1 k) in a southwest direction, with significant shoreward
movement in Vai Cove under trade wind conditions. Vai Cove lies
downcurrent of the shallow Tafuna Sewage Treatment Plant outfall.
Measurements of currents were few and brief off American Samoa.
Dames and Moore Inc., (1974) observed flow to enter Pago Pago Harbor on the
east side and move counterclockwise to exit on the west side, which fits
with field data from Taema Bank, discussed below. CHoM Hill Inc. (1976)
measured the longshore current with drogues in October 1975 as traveling
southwest at 0.25 to 0.3 k between the 120 fm and the 600 fm contours
(Figure III.7.). They stated that net transport at the area on the south
side of Taema Bank was probably due south, and the current was south-
westerly, under trade wind conditions (Figure III.8). The sites being
studied by them were for outfall locations in about 10 m of water. CH2M
Hill (2984) confirmed the outward flow on the west side from Pago Pago

Harbor, regardless of tide.
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Soule and Oguri (1983a, 1984) conducted studies further at sea, in
the general vicinity of the presently located dumpsite and seaward of the
Tafuan area that Metcalf and Eddy studies in 1979. ODrogues were used to
follow dispersion of cannery waste fields generated by ocean dumping of
wastes similar to those being studied in the current permit application.
Current measurements were conducted in January and July 1982 and in March
1983, centered on the site for ocean dumping under EPA permit No. 0D 79-
01/02 located at 170°41.00° W, 14°22.00° S, about 2.25 n mi southeast of
Matautuotafuna Point, slightly west of the present site at 170940.87° W,
14922.18'S. Surface drifters ("frisbees” with plastic streamers attached)
and drogues were released at the surface, 10 m and 30 m, both at the
dumpsite during dumping operations and at a control site to the southwest.

Drogues and drifters were also released further inshore on two
occasions to assess the seaward extent of the longshore current effects
and to evaluate the position of the dumpsite relative to the possibility
of wastes reaching the shore. The swells that break over Taema Bank at
low tide or at Breakers Point at high tide apparently funnel the mass of
water that accumulates out of the harbor entry area on the west side of
the bank. This helps to establish the longshore current that flows toward
the southwest from the harbor and parallel to the shore along the airport,
and the cliffs, moving out to sea off Steps Point. Wave reflection off
the cliffs would also reinforce the longshore current when winds are from
the east.

In January 1982, currents moved in different directions on three
separate days, as shown by the tracks of the drogues and drifters (plastic
frisbees with streamers attached). This illustrates the variability of the

waters, depending on wind and weather as well as larger scale
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oceanographic features.

On January 18, little or no movement was detected, and on the 20th
the plume moved southwest. On the 21st, both the plume and the drogue
tracks split, initially moving to the northeast and, with increasing
northeast wind, most of the drogues shifted to a more pronounced southeast
direction. Drogues at the south control site (CS) 1.8 n mi southwest of
the dumpsite, re1eased'on the 20th, moved southwest (Figure III.9),
apparently influenced by the long shore current. Drogues released on the
two other field days at the south control site were not found subsequent
to release, but waters appeared to be running strongly to the south off
Steps Point.

Drogues released in July 1982 drifted in a northerly direction, to
the north on the 20th and northeast on the 23rd (Figures III.10.,11).
Velocities noted were all under 0.5 k (25 cm/sec), with the surface
drogues outsailing the deeper ones; all drogues tended to move faster than
the visible waste field.

On March 24, 1983, the waste field was tracked over time, using
water quality measurements and visual observations to locate the leading
and trailing edge. The leading edge moved west southwest (Figure III.12),
generally parallel to the coastline presumably in the iongshore current,
at 0.68 k (35.07 cm/sec), and the traiiing edge traveled southwest at 0.66
k (33.70 cm/sec). Winds were gusting to 7 k and there was a 4-6 ft long
swell out of the southeast. Low tide was at 0930, -0.1 ft.

On March 25, drogues were deployed at the surface, 10 m and 20 m
depths at the dumpsite. Drogues were also released shoreward of Taema
Bank about 1 n mi south of Pago Pago Harbor to determine the direction of

flow there. Surface drogues released at the dumpsite moved west southwest
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Figure III.9.
Samoa, 1982.

Movement of waste plumes tracked by drogues, American
Note that direction is mostly southwest on January 20,

to northeast and southeast on January 21 (from Soule and Oguri, 1983).
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Figure III. 10, Waste plume (dotted circles), monitoring stations
and drogue movements, July 20, 1982. drogue T was not near plume
after 4 hrs. (wind was from the south, 10-16 k; low tide at 1255,
-05 ft) (from Soule and Oguri, 1983).
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Figure 111.11. Waste plume (dotted circles), monitoring Stations
and drogue movements, July 23, 1982. (south wind, 0.6 k; low tide
at 1530, -0.5 ft) (from Soule and Oguri, 1983).
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at 0.94 k (48.4 cm/sec), 10 m drogues moves at 0.69 k (35.5 cm/sec), and
the 20 m drogues moved at 0.63 knots (32.4 cm/sec). These velocities are
higher than those observed during the previous studies (Figure III.13).
Drogues released inshore at Taema Bank the same depths moved at roughly
half the velocities in the same general direction, although they first
traveled northwest toward the harbor. They then moved in a westerly
direction which was against the tidal flow (Soule and Oguri, 1984).
Ultimately the surface inshore drogue went ashore off the eastern end of
the airport and the 20 m drogue went aground about 1 n mi westward of the
grounding position of the surface drogue. The 10 m drogue moved slightly
offshore at a position near the 20 m drogue and was still drifting when
the observations were terminated.

On March 28, drogues were released at all three depths at the dump-
site and three ten meter drogues were released across Taema Bank, with the
most shoreward one being deployed inside the Bank, the next released just
over the seaward edge and the last deployed about 0.4 n mi seaward of the
second drogue. Drogues released at the dumpsite moved westward initially
(Figure 1II.14) turning southwest subsequently at speeds of 0.39 k (20
cm/sec) at the surface, 0.22 k (11.3 cm/sec) at 10 m and 0.24 (12 cm/sec)
at 30 m, about one third to one half of the velocities observed on the
25th. The inshore drogues moved at rates of about 0.15 k (7.7 cm/sec)
in a generally westward direction, with the two most inshore drogues
trending to the north and directly into shore. The seaward drogue trended
slightly south of due west, suggesting that Taema Bank may be a critical
barrier differentiating the longshore drift.

In summary, the direction of drogues was primarily west to southwest

during January and March, the southern hemisphere summer, and north to
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Figure III.13. Drogue trajectories and speeds at Taema Bank
(A series) and dumpsite (B series) March 25, 1983. surface
drogue A, 0.40 k (20.7 cm/sec): 10 m drogue A, 0.42 k (21.8
cm/sec): 20 m drogue A, 0.20 k (14.9 cm/sec): surface
drogue B, 0.94 k (48.4 cm/sec): 10 m drogue B, 0.69 k (35.5
cm/sec): 20 m drogue B, 0.63 k (32.4 cm/sec) (from Soule
and Oguri, 1984).
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drogues, 0.24 k (12 cm/sec) (from Soule and Oguri, 1984).
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northeast during July, suggesting a seasonal shift. It should be noted

that drogues consistently outsailed the waste field. Furthermore, the
waste field would have dispersed well before the waters that carried it
reach shore, according to observations and calculations (See Appendix B).

I1I.B.2.d. Recent Monitoring

More recent data on the currents in the general area of the dumpsite
been reported to EPA Region 9, submitted in partial fulfiliment of the
requirements for monitoring under Ocean Dumping Permit OD 86-01/02 (SOS
Environmental, Inc., 1987 a-f, 1987j). This included obtaining current
meter profiles to 20 m and the tracking of drogues released at a depth of
3m in the wake of the discharging dump vessel for 4 hours.

Drogues drifted in a northerly direction, varying from north
northwest on April 29 and June 16, 1987, to north on June 3 and July 30,
to 